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INTRODUCTION

The National Neurotrauma Symposium is an annual meeting of neuroscientists, clinicians, research fellows and graduate
and medical students who are involved in research and treatment of patients suffering from the effects of central nervous
system (CNS) trauma. The National Neurotrauma Symposium is the premier annual meeting of the Neurotrauma
community, as attested to by the choice of the Symposium for the presentation of the prestigious Ameritec Prize, given to
scientists whose research contributes significantly to the cure of paralysis. The National Neurotrauma Symposium
provides the opportunity for basic scientists and clinicians and allied health workers to meet and discuss questions related
to the pathophysiology of brain and spinal cord injury, as well as mechanisms of recovery following trauma. The National
Neurotrauma Symposium is unique in both the subject matter that is discussed and the diversity of the attendees. The
National Neurotrauma Symposium is organized under the auspices of the National Neurotrauma Society, the preeminent
professional organization for scientists and clinicians involved in Neurotrauma research. As in previous meetings, the
2008 National Neurotrauma Symposium focused specifically on areas of debate within the research communities of
central nervous system injury and repair primarily related to traumatic brain and spinal cord injury.

For the 2008 symposium, the NNS partnered with the Section on Neurotrauma & Critical Care of the American
Association of Neurological Surgeons and Congress of Neurological Surgeons (AANS/CNS). As a result, four clinical
breakout sessions were added to the usual meeting format. These did not replace the more basic research-focused
programmatic themes, but rather the clinical sessions were held in parallel with certain basic science sessions. This
collaboration with the AANS/CNS increased the attendance and participation of clinical neurotraumatologists, enhanced
the translational value of the symposium and provided an opportunity for civilian and military basic and clinical
neurotraumatologists to interact with great benefit to both.

The Specific Aims of the 26th annual National Neurotrauma Symposium were:

1. To provide a forum for the presentation, discussion and feedback regarding the most recent findings in
Neurotrauma research and to encourage interaction between junior and senior investigators in the field.

2. To encourage the participation and education of students studying in the field of Neurotrauma. The Symposium
fosters student participation through large poster sessions, student oral open-communication sessions, student
poster competition, social mixers, student travel awards, and subsidized student registration fees.

3. To make the meeting more relevant to clinical neurotrauma researchers, to increase the real world neurotrauma
knowledge base for basic neurotrauma scientists and thereby enhance basic-clinical interactions and
translationally-focused two way collaboration (“Bench to Bedside” and “Bedside to Bench”).

4. To continue to encourage the involvement and advancement of women, minority groups, and persons with
disabilities in Neurotrauma research. The Symposium is the forum for scientific and social activities hosted by
Women in Neurotrauma Research, the professional society for women in clinical and laboratory Neurotrauma
research.

5. To have relevant and thought-provoking presentations by researchers not directly involved in Neurotrauma
research. The goal is to foster new ideas and ways of thinking into mainstream Neurotrauma as well as to
encourage scientist from other disciplines to engage in Neurotrauma research.

The entire symposium had a high degree of relevance to the USAMRMC Mission considering the fact that acute
neurotrauma is a major unmet medical need for our warfighters in Iraq, Afghanistan and elsewhere. Each of the sessions,
basic and clinical, showcased cutting edge science that is translatable to the battlefield with the aim of decreasing
mortality and morbidity in military personnel. The scientific program included a presentation by Col. Geoffrey Ling in the
Blast Injury session, a presentation by Captain James Ecklund in the Surgical Decompression for TBI session and one by
Colonel Charles Hoge in the session on Mild TBI. In addition, Dr. Frank Tortella (Walter Reed) will chaired the Blast Injury
session and served as a member of the Program Committee.

BODY

This report concerns the 26" Annual National Neurotrauma Symposium which was held from July 25-30, 2008 at the
Hilton-Disneyworld Resort in Lake Buena Vista, Florida for which a $10,000 grant was received from the U.S. Army
Medical Research and Materials Command. The symposium which, was jointly sponsored by the National Neurotrauma
Society and the Section on Neurotrauma & Critical Care of the American Association of Neurological Surgeons/Congress
of Neurological Surgeons (AANS/CNS), attracted 609 registrants which included a mix of neurotrauma-focused basic
scientists and clinicians (neurologists, neurosurgeons, neurointensivists,psychiatrists) from both academic, industrial and
military institutions. Plenary sessions covered the following topics: Clinical Update on Management of Traumatic Brain
Injury (TBI), Spinal Cord Injury (SCI) Regeneration, Pediatric TBI, Blast TBI, Nutrition in SCI and TBI, Oxidative Damage
in SCI and TBI, Glial Cell Responses and Interactions, ICU Management and Monitoring, Mild TBI and NIH Initiatives in
TBI Research. In addition, there were four sessions devoted to 15 min open communications and 4 poster sessions
which included 326 posters. The abstracts were published in the Journal of Neurotrauma. There was also a student
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poster competition that included the top 16 poster abstracts. The final program is provided in APPENDIX I. The results of
the symposium evaluation which were uniformly positive are presented in APPENDIX II.
KEY RESEARCH ACCOMPLISHMENTS

e State of the art reviews of the latest basic and clinical science and clinical management of TBI and SCl in 10
plenary sessions for 609 basic scientist and clinician participants from academic, industrial and military attendees

¢ Presentation of 326 posters on various neurotrauma topics

e Student poster competition and awards honoring top 16 student/postdoctoral fellow poster abstracts and
presentations.

REPORTABLE OUTCOMES

e Plenary speaker, open communication speaker and poster abstracts from the symposium were published in the
Journal of Neurotrauma 25, Number 7, 2008 and available for online access at website of Marianne Liebert
Publishers, Inc. (www.liebertonline.com).

CONCLUSION

With the help of the much appreciated $10,000 in financial support from the USAMRMC, the 26" Annual National
Neurotrauma Symposium was a major success and provided a clear benefit to all of the scientific attendees. The
enhanced participation of neurotrauma clinicians and clinician scientists greatly increased the translational value of the
symposium and the much needed interaction between basic scientists and clinicians working in the neurotrauma field.
This has resulted in an ongoing relationship and future joint meeting sponsorship by the National Neurotrauma Society
and the AANS/CNS Section on Neurotrauma & Critical Care. In that regard, the next meeting will be held in Santa
Barbara, CA and is being organized by Dr. David Hovda, current President of the National Neurotrauma Society and
Director of the UCLA Brain Injury Research Center. It will be jointly sponsored by the National Neurotrauma Society, the
AANS/CNS Section on Neurotrauma & Critical Care and the International Neurotrauma Society and will be held from
September 7-11, 2009. The 26" National Neurotrauma Symposium and future symposiums serve to increase
communication between basic and clinical neurotraumatologists and to speed the design and delivery of improved acute
and chronic care for civilian and military personnel who sustain central nervous system injuries.

REFERENCES
Journal of Neurotrauma 25(7):853-935, 2008
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LETTER FROM THE NNS PRESIDENT

July 2008

Dear Neurotrauma Colleagues:
i)

—r— L

Greetings and welcome to the 2008 National Neurotrauma Symposium, the 26" annual = )
scientific meeting sponsored by the National Neurotrauma Society (NNS). For the 2008 The 26th Annual
symposium, the NNS is partnering with the American Association of Neurological Surgeons and  National Nearofrauma Symposium
Congress of Neurological Surgeons (AANS/CNS) Section on Neurotrauma and Critical Care. This collaboration with the
AANS/CNS has been directed at increased participation and interaction with clinical neurotraumatologists, enhanced
translational and collaborative value of the symposium, providing a better opportunity for basic and clinical
neurotraumatologists to exchange science with great benefit to both groups.

The goals of the 26th Annual National Neurotrauma Symposium are:

6. To provide a forum for the presentation, discussion and feedback regarding the most recent findings in Neurotrauma
research and to encourage interaction between junior and senior investigators in the field.

7. To encourage the participation and education of students studying in the field of Neurotrauma. The Symposium
fosters student participation through large poster sessions, student oral open-communication sessions, student poster
competition, social mixers, student travel awards, and subsidized student registration fees.

8. To make the meeting more relevant to clinical neurotrauma researchers, to increase the real world neurotrauma
knowledge base for basic neurotrauma scientists and thereby enhance basic-clinical interactions and translationally-
focused two way collaboration (“Bench to Bedside” and “Bedside to Bench”).

9. To continue to encourage the involvement and advancement of women, minority groups, and persons with disabilities
in Neurotrauma research. The Symposium is the forum for scientific and social activities hosted by Women in
Neurotrauma Research, the professional society for women in clinical and laboratory Neurotrauma research.

10. To have relevant and thought-provoking presentations by researchers not directly involved in Neurotrauma research.
The goal is to foster new ideas and ways of thinking into mainstream Neurotrauma as well as to encourage scientist
from other disciplines to engage in Neurotrauma research.

The Program Committee, listed in the program guide, has constructed an excellent scientific agenda that includes 10
basic science-focused plenary sessions. Among these are sessions devoted to important and timely neurotrauma topics
that have not been covered at previous meetings including “Blast TBI in Combat Casualty Care and Civilian Terrorism”,
“Nutrition in Spinal Cord & Brain Injury” and “Mild Traumatic Brain Injury”. In addition, other sessions are focused on
topics that have not been included in the meeting for several years such as “Newer Perspectives on the Role of Oxidative
Damage in TBI and SCI". As a result of our collaboration with the AANS/CNS Section on Neurotrauma and Critical Care,
4 clinically focused sessions, three of which will be held as breakouts in parallel with basic science sessions have been
added to the program. The clinical topics are “Clinical Update on Management of TBI”, “Clinical Update on Management
of SCI”, “Surgical Decompression in TBI” and “ICU Management and Advanced Neuromonitoring”. In regards to both the
basic and clinical sessions, the Program Committee has tried to give equal time to the TBI and SCI subfields.

In addition to the plenary and clinical breakout sessions, 4 poster sessions are included and structured as in last year’'s
meeting. As part of this, the annual student poster competition and awards will continue to be a highlight of the meeting.
There are also 4 open communication sessions (2 TBI, 2 SCI) consisting of 4 speakers each. These have been selected
from the submitted abstracts based upon their having been judged to be of the highest scientific quality and interest. | am
extremely grateful to NNS Vice President Kathryn (Kathy) Saatman who has worked hard to organize the poster
competition and abstract selection for the open communication sessions with the help of a host of volunteer faculty
reviewers. In addition, | most enthusiastically thank our meeting organizer Karen Gottlieb and her colleagues at TLC
Events Group, Inc. for their incredibly competent, thorough, friendly and dedicated work in organizing the symposium.
Last, but certainly not least, | am extremely appreciative of the dedication and generous efforts of our NNS Executive
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Director Linda Garcia in her handling of NNS business and her assistance with the meeting organization and
communication with the NNS membership. Please remember to thank Kathy, Karen and Linda when you see them during
the meeting.

In addition to their annual luncheon meeting, the Women In Neurotrauma Research (WINTR), under the leadership of Dr.
Christina Marmarou, will again host a session on Tuesday evening that will provide an opportunity for young scientists to
be paired up with more senior and well-established investigators.

Financial support from federal and foundation grants, institutions, exhibitors and sponsors which are highlighted in this
Program Guide enable the NNS to present the symposium year after year and to provide student travel awards. The
meeting would be impossible to host without this continued support.

While we are all here to communicate and advance the latest research findings in basic and clinical neurotrauma
research, we have chosen the present meeting venue so that participants and their friends and families could also have a
most enjoyable break from their hard work. Accordingly, please take time to enjoy yourselves here at the Hilton Walt
Disney World Resort and the Disney World theme parks. Even your President is going to fit in as much Disney World as
he finds time for.

Once again, thank you for being a part of the success of the 2008 National Neurotrauma Symposium. | am certain you
will find it to be an exciting and highly intellectually stimulating meeting in a totally fun and enjoyable location.

Lastly, I hope you will all participate in next year’s symposium which will be a joint meeting of the National and
International Neurotrauma Societies, again in conjunction with the AANS/ CNS Section on Neurotrauma and Critical Care
to be held in Santa Barbara, California from September 7-11, 2009 that is being organized by NNS President-Elect David
Hovda who will provide details at the end of this year's symposium.

With my warmest regards,

Pl . - Ll
Edward D. Hall
President, National Neurotrauma Society
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Walter Reed Army Institute of Research University of Kentucky ennedy Krieger Institute

-\ . .
John D. Houle, Ph.D. Col. Geoffrey S. F. Ling, M.D., Ph.D. y '—_'nda}tNoflce-ll"f'ael_JssISeln,FPh.I?.
Drexel University College of Medicine Uniformed Services University niversity ot Lalifornia, san Francisco

David A. Hovda, Ph.D. Mark Lovell, Ph.D. David Okonkwo, M.D., Ph.D.
UCLA School of Medicine University of Pittsburgh University of Pittsburgh
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A
Mayumi Prins, Ph.D. Douglas H. Smith, M.D. Frank Tortella, M.D.
David Geffen School of Medicine at UCLA University of Pennsylvania Walter Reed Army Institute of Research

George M. Smith, Ph.D. Paul Vespa, M.D.
Drexel University College of Medicine University of Kentucky David Geffen School of Medicine at UCLA

Thomas Reev s,MD Diane M. Snow, Ph.D. Jean R. Wrathall, PhD
Virginia Commonwealth University University of Kentucky SCoBIRC Georgetown University Medical Center

g 5
Claudia S. Robertson, M.D., FCCM Michael Sofroniew, Ph.D. Binhai Zheng, Ph.D.
Baylor College of Medicine University of California, Los Angeles University of California, San Diego

Courtney L. Robertson, M.D. Patrick Sullivan, Ph.D.
University of Maryland Medical Center University of Kentucky SCoBIRC

Kathryn Saatman, Ph.D. Wolfram Tetzlaff, M.D., Ph.D.
University of Kentucky SCoBIRC ICORD - Discovery Science
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INSTRUCTIONS FOR AUTHORS

All abstract posters will be displayed in the International Ballroom.

Please be sure you are available at your poster during the scheduled session time to present your abstract. Although
you are not required to remain at your poster board location unless you are a Top 16 finalist (Sessions A&B only), you are welcome
to present your poster at both assigned sessions.

Be sure to set up and remove your posters during the times indicated below.
Posters left remaining after the session removal period will be discarded — NNS takes no responsibility for posters.

Poster Poster Session Session Time Set up Removal
Numbers
13, 86,
Top 16 Student JUDGING SESSION A
L e Abstracts Monday
:;52:23 :léég Erim A 9:45 AM - 11-00 AM After 6:00 PM on Sunday
All Top Student Abstracts Wedn_esday
21, 96 will be on display for 277 dZE00
o 9% Top 16 Student JUDGING SESSION B n display
104, 190, the entire meeting.
Abstracts Monday
2 el Group B 2:30 — 3:45 PM
272, 290 . )
Session A . . After 6:00 PM on Sunday Monday between
1-82 Monday 9:45 AM - 11:00 AM Or Monday before 9:45 AM 11:00 AM — 1:00 PM
Session B B i Between 11:00 AM and 2:30 PM on Monday between
83-164 Monday 2:30 - 3:45PM Monday 5:15 - 6:45 PM
Session C . . After 5:15 PM Monday Tuesday between 10:45
165-245 Tuesday 9:30 —10:45 AM Or Tuesday before 9:30 AM AM — 1:00 PM
246-326 Session D 2:15 — 3:30 PM Between 10:45 AM and 2:15 PM on Tuesday after 3:30 PM
Tuesday Tuesday

ORAL PRESENTATIONS

Each abstract selected for oral presentation will be allotted 10 minutes for their presentation, with an additional 5 minutes for Q&A,
for a total of 15 minutes. Please be sure to arrive at your designated room at least 15 minutes prior to your presentation session
with your presentation on a PC formatted disk in order to coordinate with the A/V technician. Please refer to the Schedule of Events
for the date and time of your presentation.

TRAVEL GRANTS

Thanks to generous support in the form of a grant from the National Institutes of Health (NIH), the National Neurotrauma Society is
able to offer $10,000 in travel grants to encourage students to attend the conference. The travel grants are awarded based on
financial need and merit.

We are pleased to announce that this year’s NNS Travel Grant awardees are:

Pamela Harvey Maxine Reger Wei Jin Yong Jiang
Melissa Laird Melissa Simon Qin Chen Alexander Tuchman
Laura Gonzalez-Lara Sakina G. Thawer Anders Hanell Laura Sundberg
Jordan Clark Kyle Fink Eugene Park Tracy Yuen

Teddy Youn Lai Yee Leung Cassie Mitchell Zin Khaing

Thanks also to generous support in the form of a grant from Synthes CMF, we are also able to award an additional seven travel
grants specifically for neurosurgical residents.

The Synthes Travel Grant awardees for 2008 are:

Hong Yan Pawel Ochalski Sorin Craciunas Sandya Venugopal
Joshua Anderson Rodney Samuelson Gregory Hawryluk
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GENERAL INFORMATION

REGISTRATION & INFORMATION DESK

The Registration Desk will be open from 12:00 PM to 6:00 PM Sunday, 7:00 AM to 5:00 PM Monday and Tuesday, and
7:00 AM to 1:00 PM on Wednesday. Conference staff will be on hand to assist participants in every possible way, so
as to ensure your NNS experience is both enjoyable and rewarding.

Proof of Attendance certificates (non-CME) will automatically be emailed to all attendees after the conference.

FUTURE MEETINGS

The NNS Conference website at www.neurotrauma.org/2008 will be updated with Conference highlights, awards and
winners of the Poster Competition following the completion of this years’ conference.

Next years’ symposium will be a joint meeting held in conjunction with the International Neurotrauma Society and the
AANS/CNS Section on Neurotrauma & Critical Care. This 4-day meeting will be held next September 7-11, 2009 at
Fess Parker’'s Doubletree Resort in Santa Barbara, California. Complete details for Neurotrauma 2009: The Second
Joint Symposium of the National & International Neurotrauma Societies including the AANS/CNS Section on
Neurotrauma & Critical Care will be posted online soon at www.neurotrauma.org/2009.

NAME BADGES

PLEASE WEAR YOUR NAME BADGE AT ALL TIMES.
Name badges are required for access to all sessions, meals and evening events included with registration.

Be sure to bring your ticket with you for admittance to the WINTR Reception.

CME CREDIT DESIGNATION

This activity has been planned and implemented in accordance with the Essential Areas and policies of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint sponsorship of the
Virginia Commonwealth University School of Medicine (VCU) and the National Neurotrauma Society. VCU
is accredited by the ACCME to provide continuing medical education for physicians.

Physicians may claim up to 18.5 hours in Type 1 or Type 2 CME on the Virginia Board of Medicine
Continued Competency and Assessment Form required for renewal of an active medical license.

VCU designates this educational activity for a maximum of 18.5 AMA PRA Category 1 Credits ™. Physicians
should only claim credit commensurate with the extent of their participation in the activity.

RESPONSIBILITY

By registering and participating in the NNS Symposium, the attendee shall hold harmless the National Neurotrauma
Society, National Neurotrauma Symposium, Inc., NNS Administration and elected officials, Program Chairs and
Conference Organizers in the case of any damage or personal injury claims. In addition, none of the parties shall be
liable for non-performance including but not limited to, strikes or labor unrest, delay in transportation, delay in

delivery by suppliers, fire, wars, acts of governments, unavailability of power or other utilities, or acts of nature.
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GENERAL INFORMATION

HILTON IN THE WALT DISNEY WORLD RESORT

1751 Hotel Plaza Boulevard, Lake Buena Vista, Florida, United States 32830
Tel: 1-407-827-4000 Fax: 1-407-827-3890

Check-In: 3:00 PM - Check-Out: 11:00 AM

The Hilton, located in the Walt Disney World® Resort, is an official hotel of Walt Disney World in Lake Buena Vista, Florida.
Hotel guests will enjoy exceptional facilities at AAA's longest-running Four Diamond Resort in Central Florida. Our official Walt Disney
World hotel is only steps away from some of Walt Disney World's most popular amenities and attractions, including: Disney's Magic
Kingdom®, Disney's Animal Kingdom® Theme Park, Disney's Hollywood Studios™ , Disney's Epcot®, Disney's Typhoon Lagoon®

Water Park, Disney's Blizzard Beach® Water Park, Downtown Disney® Marketplace, Downtown Disney® Pleasure Island, and
Downtown Disney® Westside.

AIRPORT SHUTTLE RESERVATIONS

Orlando Airport and Attraction Shuttle Reservations
Mears Transportation Group
(407) 423-5566

WOMEN IN NEUROTRAUMA EVENTS

WINTR BrainSTORM

WINTR Luncheon Special Session:
Business Meeting

WINTR Reception
& Mentoring Program>>*
Tuesday, July 29, 2008
5:00 PM- 7:00 PM

“Translational Research

Monday, July 28th Grants in Neurotrauma”

5:45 PM - 6:45 PM

Dr. Ramona Hicks, Ph.D.
NIH/NINDS Progam Director
Tuesday, July 29th
11:45 AM - 12:45 PM

All WINTR members are
invited to attend!

"Speed Mentoring" Reception -
Laughter and discussion between
protégé and mentor. Learn from

leading researchers across the field or

lend advice to aspiring researchers!
*Boxed lunches will be

available for purchase **Advanced Ticket purchase required

LUNCH OPTIONS — JULY 29%"

Lunch items will be available for purchase in the Grand Foyer prior to the WINTR Special Session and may be taken into the meeting.

Sample “Sidewalk Café” items will include: Fruit Salad ($5), Caesar Salad ($5), Assorted Sandwiches ($6.50), Cookies ($2), Dry
Snacks ($2) and drinks.

EVENING SOCIAL EVENTS

STUDENT NETWORKING

WELCOME RECEPTION
HAPPY HOUR

WINTR RECEPTION

& MENTORING PROGRAM
Monday, July 28™

Grand Ballroom Foyer
6:45 — 8:15 PM

Sunday, July 27"
Rum Largo Pool Bar
5:30 — 7:00 pm

Tuesday, July 29'"
Palm Ballroom 3

5:00 — 7:00 PM
All delegates & registered

accompanying spouses
are invited to attend

*Drinks & Snacks may be charged

(Advanced purchase tickets only)
directly to your room or credit card
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ON PROPERTY DINING OPTIONS

At the Hilton WDW Resort:

Andiamo ltalian Bistro & Grill - Bistro and wine bar offering an authentic
and unique dining experience. Freshly prepared house specialties including hot
and cold antipasti, homemade ravioli, incredible pasta selections and
traditionally prepared meat and grilled fish dishes compliment award-winning
service. Featuring an extensive wine list and full bar, and a children friendly
menu. For reservations, please call (407) 827-3838. Open 5:30 pm — 11:00
pm daily.

Covington Mill - Casual dining restaurant. Enjoy a sumptuous Breakfast Buffet
and Lunch Specials daily including a variety of salads, pastas, sandwiches, and
signature dishes in a casual setting. On Sundays, take your kids to see the
Disney Character Breakfast, hosted from 8:30am to 11:00am.

Benihana Steakhouse and Sushi - Tempt your taste buds and be
entertained at Benihana! Our chefs will perform before you as they cook
according to a 1,000-year-old Japanese recipe. Menu selections ranging from
chicken and steak to sushi and sashimi. Open 4:00 pm-10:00 pm Monday -
Thursday, 2:00 pm-10:00 pm Friday-Sunday.

John T’s Lounge - Cheer a favorite sports team while enjoying beer from around the world. Light snacks are available for
lunch and dinner. Open 3:00 pm — 2:00 am daily.

Rum Largo Poolside Bar & Cafe - Experience the tropics at Rum Largo Poolside Bar & Café. Take a break from
sunbathing with an ice-cold, frozen drink. Groove to the rhythms of Key West-style music. Our full-service bar and café also
offers a menu of delectable salads, sandwiches, and pizzas. Open 11:00 am — 6:00 pm daily.

Mugs - Offering specialty coffees, gelato, ice cream, wine and beer. Open 4:00 pm — midnight daily.

Mainstreet Market - Mainstreet Market features a gourmet deli, Starbucks coffee, salads, sandwiches, snacks, fresh fruits
and ice cream. Open 24 hours.

24 hour In-Room Dining is also available.

OTHER DINING OPTIONS

Within walking distance of the Hilton WDW at the Downtown Disney Marketplace:

Cap'n Jack's Oyster Bar - Located on the waterfront with windows overlooking the Village lake, this restaurant features
seafood specialties. Open for lunch and diner from 11:30 a.m. - 10:30 p.m. New England clam chowder, crab cakes,
Chicken Caesar salad, ribs, steaks and Seafood Pasta are among the selections.

Price range: Lunch: $7.99 - $15.99. Dinner: $14.99 - $29.99.

Ghirardelli Soda Fountain & Chocolate Shop - Featuring a wonderful menu of ice cream sundaes, malts, shakes and
floats as well as the Ghirardelli line of chocolate. Now offering sugar-free and fat-free ice cream. This popular spot can get
extremely busy, particularly in the evening.

Fulton’s Crab House - This seafood restaurant is located in the large paddleboat permanently docked at the entrance to
Pleasure Island at Downtown Disney. Featured items are lobster, crab, oysters, seasonal specials, steak, combination
entrees, chicken and shrimp. Stone Crab Lounge - Located in Fulton's, this lounge offers an Oyster bar, oyster sampler,
salads, soups and appetizers. Price Range: Lunch - $8.95 - $25.95, Dinner - $17.95 - $44.95.

Portobello Yacht Club - This wonderful Italian cuisine at Downtown Disney is served in an inviting Mediterranean setting.
Indoor and outdoor lakeside seating. Open for lunch and dinnner, menu offerings include fresh seafood, wood-burning oven
pizza, beef, pasta, chickens and desserts. There's an extensive wine selection. Price Range: Lunch - $9.00 - $16.00 /
Dinner - $16.00 - $45.00.

Rainforest Café - This chain restaurant features animatronic wildlife and a "thunderstorm” that occurs every 22 minutes.
The sights and sounds place you in the middle of a tropical rainforest including an amazing saltwater fish tank with vibrant
tropical fish, as well as waterfalls and banyan trees. The menu is seafood, steak, sandwiches. salads and pasta. The
children's menu includes mac & cheese, burgers and mini-hot dogs. Price Range: $6.00 (Kid's menu) to $18.00. There's
also a large bar under a 38 foot "Magic Mushroom." It's a great spot to relax and unwind while enjoying one of their
specialty drinks.

Wolfgang Puck Express - A "quick service" version of the popular Wolfgang Puck Restaurant at Downtown Disney West
Side. Serving breakfast, lunch and dinner. Moderate pricing and a great spot to enjoy an above average counter service
meal.

Earl of Sandwich — Freshly prepared sandwiches with specialty sauces and spreads. Salads, wraps, pre-made "Grab 'n Go"
selection. Also offering a selection of turnovers, scones, cookies, brownies and ice cream sandwiches.

Kiosks offering Margaritas, snacks, soft drinks, smoothies, specialty coffee drinks are located throughout the Marketplace
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HOTEL FLOORPLAN - LOBBY LEVEL

HILTON in the WALT DISNEY WORLD RESORT
LOBBY LEVEL
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Grand Ballroom — All General Sessions, Breakouts and Open Communications sessions.

International Ballroom — Poster Sessions, Internet Café, Breakfasts & Breaks
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HOTEL FLOORPLAN — MEZZANINE LEVEL

HILTON in the WALT DISNEY WORLD Resort - Mezzanine Level
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SCIENTIFIC PROGRAM

Official Scientific Session support provided by Codman

Sunday, JULY 27" - Main Arrivals

12:00 — 2:00 PM

Journal of Neurotrauma Editorial Board Meeting

Grand Ballroom
Salon 6

12:00 - 6:00 PM

Registration Desk Open

North Registration Desk

2:00 — 5:00 PM
2.75 CME

3:30

2:00
- 2:45

2:45
-3:30

- 3:45

3:45
-4:30
4:30
- 5:00

SPECIAL SESSION: CLINICAL UPDATE ON MANAGEMENT OF TBI
Chair: David Adelson
Co-Chair: Rocco Armonda

Session Support provided by
AC®ORDA®

L1 WHO GETS TBI IN SOUTH FLORIDA
Ross Bullock, Univ. of Miami

L2 GUIDELINES FOR THE MANAGEMENT OF PEDIATRIC SEVERE TBI
P. David Adelson, Univ. of Pittsburgh

EerAPEUTIE

BREAK

L3 NOVEL THERAPEUTIC INTERVENTIONAL STRATEGIES FOR TBI
Andrew Maas, Erasmus

CASE PRESENTATION TO THE EXPERTS
Bullock, Adelson & Maas

Palm Ballroom
Salon 3

5:30 - 7:00 PM

STUDENT NETWORKING HAPPY HOUR
Meet with other students to network and enjoy poolside refreshments (on your own)

Rum Largo Pool Bar

6:00 PM

EXHIBITOR INSTALLATION & POSTER MOUNTING (Session A)

International Ballroom

7:15 — 9:30 PM

NNS Officers and Councilors Dinner Meeting

Camelia/Dogwood
(Mezzanine level)

Monday, JULY 28" — DAY 1

7:00 AM - 5:00 PM

REGISTRATION DESK OPEN

NETWORKING CENTER, INTERNET CAFE & EXHIBITS OPEN

North Registration Desk

International Ballroom

7:00 — 8:00 AM

CONTINENTAL BREAKFAST

International Ballroom
& Foyer

8:00 — 8:15 AM

8:15 — 9:45
1.5 CME

8:45
-9:15
9:15
-9:45

WELCOME & OPENING REMARKS
Edward Hall, President, National Neurotrauma Society
P. David Adelson, Chair, AANS/CNS Section on Neurotrauma & Critical Care

SESSION 1 — CURRENT TOPICS IN SCI REGENERATION
Chair: Maria Crowe, Medical College of Wisconsin
Co-Chair: John McDonald, Kennedy Krieger Institute

L4 ACTIVITY DEPENDENT PLASTICITY AND TRANSPLANT MEDIATED REPAIR OF THE
INJURED SPINAL CORD
John Houle, Drexel University

L5 ROLE OF GENETIC MODELS IN SCI REGENERATION STUDIES
Binhai Zheng, Univ. California San Diego

L6 MOLECULAR AND GENETIC MANIPULATION OF EXTRINSIC AXON GUIDANCE
FACTORS FOR SPINAL CORD REGENERATION
George M. Smith, Univ. Kentucky

Grand Ballroom

9:45 - 11:00

POSTER SESSION A (P1 — P82)
& JUDGING SESSION A: TOP STUDENT POSTER COMPETITION
(P# 13, 86, 138, 147, 153, 176, 226, 232)

International Ballroom

9:45 AM — 11:00 AM

BREAK & VISIT EXHIBITS

International Ballroom
& Foyer
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11:00 AM — 12:00 PM

11:00
-11:15

11:15
-11:30

11:30
-11:45

11:45
-12:00

Grand Ballrooms

SESSION 2 - OPEN COMMUNICATIONS A (TBI) Salons 1-3

Chair: Helen Bramlett, Univ. of Miami
*Indicates Student Abstract Competition finalist

P96* - A LINK BETWEEN A NEPRILYSIN GENE POLYMORPHISM AND THE
DEVELOPMENT OF AMYLOID-3 PLAQUES FOLLOWING TRAUMATIC BRAIN INJURY
IN HUMANS

Victoria Johnson, Univ. of Pennsylvania

P191* - BEHAVIOURAL OUTCOME FOLLOWING TRAUMATIC BRAIN INJURY AND
SOLUBLE NOGO-66 RECEPTOR THERAPY IN MICE
Anders Hanell, Uppsala University, Sweden

P206* - DEVELOPMENT OF A MODEL OF PRIMARY BLAST BRAIN INJURY:
SHOCKWAVES AS A DIRECT CAUSE OF BRAIN INJURY
Eugene Park, St. Michael's Hospital, Canada

P272* - PARP-1 POLYMORPHISMS IN HUMANS AFTER SEVERE TRAUMATIC BRAIN
INJURY
Ajit Sarnaik, Univ. of Pittsburgh

11:00 - 12:00 PM

11:
- 11:

11:
:30

-11

11:
145

-11

11:
- 12:

00
15

15

30

45
00

SESSION 2 — OPEN COMMUNICATIONS B (SCI)
Chair: Linda Noble-Hauesslein, UCSF
*Indicates Student Abstract Competition finalist

Grand Ballroom
Salons 4-5

P21* - FUNCTIONAL REGENERATION OF SENSORY AXONS INTO TOPOGRAPHICALLY
CORRECT AREAS OF THE SPINAL CORD WITH NEUROTROPHIN TREATMENT IN A
MODEL OF BRACHIAL PLEXUS INJURY

Pamela Harvey, Tufts University

P83 - IN VIVO TRACKING OF MESENCHYMAL STEM CELLS IN THE INJURED MOUSE
SPINAL CORD
Laura Gonzalez-Lara, Robarts Research Institute, Canada

P290* - LONGITUDINAL STUDIES OF SPINAL CORD CONTUSION INJURY USING
MAGNETIC RESONANCE IMAGING
Laura Sundberg, Univ. of Texas

P312 - BIOLOGICAL PROPERTIES OF HYALURONIC ACID IN GLIAL SCAR FORMATION
AFTER SCI
Zin Khaing, Univ. of Texas at Austin

11:00 — 1:00 PM

POSTER REMOVAL (SESSION A: P1-P82)
POSTER MOUNTNG (SESSION B: P83-P164)

International Ballroom

12:00 - 1:00 PM

FREE TIME FOR LUNCH On your own

1:00— 2:30
1.5 CME

:00
:30

:30
:00

:00
:30

SESSION 3A — PATHOPHYSIOLOGY OF PEDIATRIC BRAIN INJURY
Chair: Christopher Giza, UCLA
Co-Chair: George Jallo, Johns Hopkins

Grand Ballroom
Salons 1-3

L7 UNDERSTANDING INJURY-SPECIFIC MECHANISMS OF PEDIATRIC BRAIN
TRAUMA: ARE WE THERE YET?
Ramesh Raghupathi, Drexel University

L8 METABOLIC DYSFUNCTION AND OXIDATIVE STRESS AFTER TBI IN IMMATURE
RATS
Courtney Robertson, Univ. of Maryland

L9 COMPOUNDING BRAIN DEVELOPMENT WITH TBI: WHAT IS GOING ON IN THERE?
Mayumi Prins, Univ. California Los Angeles

1:00— 2:30
1.5 CME

:00
:30
:30
:00
:00
:30

SESSION 3B — CLINICAL UPDATE ON MANAGEMENT OF SPINAL CORD
INJURY

Chair: Michael Fehlings, U. Toronto

Co-Chair: Brian Kwon, U. British Columbia

L10 HYPOTHERMIA FOR ACUTE TREATMENT OF SCI
Barth Green, Univ. of Miami

Grand Ballroom
Salons 4-5

L11 BEYOND STEROIDS: UPCOMING TRANSATIONAL THERAPIES FOR SCI
Brian Kwon, Univ. British Columbia

L12 SURGICAL DECOMPRESSION FOR SCI: UPDATE ON THE STASCIS TRIAL
Michael Fehlings, Univ. Toronto

2:30 — 3:45 PM

POSTER SESSION B (P83 — P164)
& JUDGING SESSION B: TOP STUDENT POSTER COMPETITION
(P# 21, 96, 104, 190, 191, 206, 272, 290)

International Ballroom
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International Ballroom
2:30 - 3:45 PM BREAK & VISIT EXHIBITS & Foyer
3:45 - 5:15 SESSION 4A — BLAST TBI IN COMBAT CASUALTY CARE AND CIVILIAN Grand Ballroom
1.5 CME TERRORISM Salons 1-3
Chair: Frank Tortella, WRAIR
Co-Chair: Ronald Hayes, Banyan Biomarkers
3:45 L13 TRAUMATIC BRAIN INJURY AND THE GLOBAL WAR ON TERROR
- 4:15 Geoffrey Ling, US Army
4:15 L14 PATHOPHYSIOLOGY GUIDED THERAPEUTIC APPROACHES TO BLAST TBI
- 4:45 & POLYTRAUMA
Patrick Kochanek, Univ. Pittsburgh
4:45 L15 PRECLINICAL MODELS OF BLAST TBI
- 5:15 lIbolja Cernak, Johns Hopkins Univ.
3:45 — 5:15 SESSION 4B — HANDS-ON WORKSHOP: Grand Ballroom
1.5 CME SPINAL STABILIZATION FOLLOWING TRAUMA Salons 4-5
Chair: Michael Fehlings, U. Toronto
Co-Chair: David Okonkwo
Table Instructors: Brian Kwon, James Harrop, Dean Chou, Paul Arnold
5:15 — 6:00 PM NNS BUSINESS MEETING Grand Ballroom
All NNS members are invited to attend Salons 1-3
5:45 - 6:45 PM "WINTRbrainSTORM" BUSINESS MEETING Hibiscus/Iris Rooms
Open to all delegates (Mezzanine level)
5:15 - 6:45 PM POSTER REMOVAL (SESSION B: P83 — P164) International Ballroom
POSTER MOUNTING (SESSION C: P165 — P245)
6:45 - 8:15 PM WELCOME RECEPTION S;;ZE Ballroom
All delegates and registered accompanying spouses are invited to attend.

Tuesday, JULY 29" — DAY 2

7:00 AM - 5:00 PM REGISTRATION DESK OPEN North Registration Desk
7:00 AM - 5:00 PM NETWORKING CENTER, INTERNET CAFE & EXHIBITS OPEN International Ballroom
7:00 — 8:00 AM CONTINENTAL BREAKFAST International Ballroom
& Foyer
8:00 - 9:30 SESSION 5 - NUTRITION IN SPINAL CORD & BRAIN INJURY - WHAT SHOULD Grand Ballroom
1.5 CME WE PUT IN THE CHICKEN SOUP?
Chair: Patrick Sullivan, U. Kentucky
Co-Chair: Ying Deng-Bryant, UCLA
8:00 L16 AUTOPHAGY IN EXPERIMENTAL & CLINICAL CNS INJURY - A NOVEL OF CELL
- 8:30 DEATH RELATED TO STARVATION
Robert S.B. Clark, U. Pittsburgh
8:30 L17 NUTRITIONAL CONSIDERATIONS IN SCI
- 9:00 Wolfram Tetzlaff, U. British Columbia
9:00 L18 METABOLIC MANAGEMENT OF TRAUMATIC BRAIN INJURY: CURRENT STATUS
- 9:30 AND EMERGING CONCEPTS
David Hovda, UCLA
9:30-10:45 AM POSTER SESSION C (P165 — P245) International Ballroom
9:30 AM — 10:45 AM BREAK & VISIT EXHIBITS International Ballroom
& Foyer
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10:45 — 1:00 PM

POSTER REMOVAL (SESSION C: P165 — P245) International Ballroom
POSTER MOUNTNG (SESSION D: P246 — P326)

10:45 — 11:45 AM
1.0 CME

10:45
-11:00

11:00
-11:15

11:15

11:30
-11:45

SESSION 6A - OPEN COMMUNICATIONS (TBI) Grand Ballroom
STUDENT ABSTRACT ORAL PRESENTATIONS Salons 1-3
Chair: Kathy Saatman, Univ. of Kentucky

*Indicates Student Abstract Competition finalist

P86* - THREE-DIMENSIONAL CORTICAL CHANGES IN TRAUMATIC AXONAL INJURY
Teddy Youn, Univ. of Texas

P138*- OUTCOME IN BLUNT HEAD TRAUMA PATIENTS WITH GLASGOW COMA
SCORE OF THREE ON PRESENTATION
Roukoz Chamoun, Baylor College of Medicine

P147* - TREATMENT OF TRAUMA-INDUCED AMPA RECEPTOR MODIFICATION BY
PERTURBING PDZ PROTEIN: PROTEIN BINDING
Joshua Bell, Univ. of Toronto, Canada

P232* - RESTORATION OF IMPAIRED EXPERIENCE-DEPENDENT PLASTICITY BY
ENHANCING NMDA RECEPTOR MEDIATED SYNAPTIC TRANSMISSION AFTER
DEVELOPMENTAL TBI

Naomi Santa Maria, UCLA

10:45 — 11:45 AM
1.0 CME

10:45
-11:00

11:00
-11:15

11:15
-11:30

11:30

SESSION 6B - OPEN COMMUNICATIONS (SCI) Grand Ballroom
STUDENT ABSTRACT ORAL PRESENTATIONS Salons 4-5
Chair: Diane Snow, Univ. Kentucky

*Indicates Student Abstract Competition finalist

P153* - THE lys-EGFP-ki MOUSE MODEL REVEALS PREVIOUSLY UNIDENTIFIED
POPULATIONS OF HEMATOGENOUS AND MICROGLIAL MACROPHAGES FOLLOWING
SPINAL CORD INJURY

Sakina Thawer, Univ. of Western Ontario

P176*- MECHANISMS OF THE EFFECT OF HYPERTONIC SALINE VERSUS MANNITOL
ON LEUKOCYTE ADHERENCE AND CELL SURVIVAL AFTER TRAUMATIC BRAIN INJURY
IN VITRO

Donna Watson, Univ. of Miami

P226*- TEMPORAL PROFILE OF MITOCHONDRIAL SUPEROXIDE GENERATION AND
APOPTOSIS AFTER MECHANICAL STRETCH IN CORTICAL NEURONS
Minke Tang, Univ. of Pittsburgh

P296- EXAMINATION OF THE EARLY EFFECTS OF NEURAL PRECURSOR CELL
TRANSPLANTATION ON THE PERI-LESIONAL ENVIRONMENT OF THE INJURED
SPINAL CORD

Gregory Hawryluk, Univ. of Toronto

11:45 - 12:45 PM

11:45 - 12:45 PM

FREE TIME / LUNCH Grand Ballroom
*Lunch Items will be available for purchase to take into the WINTR Session East Corridor
L19 WINTR SPECIAL SESSION: Grand Ballroom
TRANSLATIONAL RESEARCH GRANTS IN NEUROTRAUMA Salons 1-3

Ramona Hicks Program Director, Extramural Research Program

Open to all delegates

12:45 - 1:00 PM BREAK - ROOM REFRESH Grand Ballroom
1:00 — 2:30 PM SESSION 7A — NEWER PERSPECTIVES ON ROLE OF OXIDATIVE Grand Ballroom
1.5 CME DAMAGE IN TBI AND SCI Salons 1-3

1:00
—1:30

1:30
—2:00

2:00
—2:30

Chair: Douglas DeWitt, UTMB
Co-Chair: Patrick Kochanek, U. Pittsburgh

L20 GLUTATHIONE PEROXIDASE AS A MODIFIER OF RECOVERY IN THE INJURED,
IMMATURE BRAIN
Linda Noble-Haeusslein, UCSF

L21 OXIDATIVE LIPIDOMICS IN TRAUMATIC BRAIN INJURY
Hulya Bayir, Univ. Pittsburgh

L22 IS INTERRUPTION OF OXIDATIVE DAMAGE ALONE ENOUGH TO ACHIEVE
CLINICALLY MEANINGFUL NEUROPROTECTION?
Edward Hall, U. Kentucky
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1:00 — 2:30 PM
1.5 CME

—1:30

—2:00

SESSION 7B - SURGICAL DECOMPRESSION IN TBI
Chair: Geoffrey Manley, UCSF
Co-Chair: Dilantha Ellegala, Med. Univ. South Carolina

L23 SURGICAL DECOMPRESSION OF CEREBRAL CONTUSIONS
Takeshi Maeda, Tokyo Univ.

L24 DECOMPRESSIVE CRANIECTOMY FOR INTERACRANIAL HYPERTENSION
Bizhan Aarabi, Univ. Maryland

L25 SURGICAL DECOMPRESSION FOR PENETRATING TBI
James Ecklund, Inova Fairfax Hospital

Grand Ballroom
Salons 4-5

2:15-3:30 PM

POSTER SESSION D (P246 — P326)

International Ballroom

2:15 - 3:30 PM

BREAK & VISIT EXHIBITS

International Ballroom

-4:00

-4:30

4:30
- 5:00

Co-Chair: Ross Bullock, U. Miami

L29 SERUM AND CSF BIOMARKERS IN THE NEUROICU
Claudia Robertson, Baylor University

L30 ADVANCED BIOINFORMATICS IN THE NEUROICU
Geoff Manley, Univ. California San Francisco

L31 BRAIN OXYGEN MONITORING FOR NEUROTRAUMA OR CONTINUOUS EEG FOR
NEUROMONITORING FOLLOWING TBI ICU MONITORING FOR NEUROTRAUMA
Paul Vespa, Univ. California Los Angeles

& Foyer
3:30- 5:00 PM SESSION 8A — GLIAL CELL RESPONSES AND INTERACTIONS IN CNS INJURY Grand Ballroom
1.5 CME Chair: Candace Floyd, U. Alabama Salons 1-3
Co-Chair: Bruce Lyeth, UC Davis
3:30 L26 MODULATING MICROGLIAL ACTIVITY AFTER BRAIN OR SPINAL CORD TRAUMA
- 4:00 Alan Faden, Georgetown Univ.
4:00 L27 OLIGODENDROGLIAL DEGENERATION AND REPLACEMENT STRATEGIES IN SCI
- 4:30 Jeffrey Kocsis, Yale University
4:30 L28 ROLES AND REGULATION OF REACTIVE ASTROGLIA IN SPINAL CORD INJURY
- 5:00 Michael Sofroniew, UCLA
3:30- 5:00 SESSION 8B - ICU MANAGEMENT AND ADVANCED NEUROMONITORING Grand Ballroom
1.5 CME Chair: Geoffrey Manley, UCSF Salons 4-5

3:30 — 6:00 PM

POSTER REMOVAL (SESSION D)

International Ballroom

5:00 — 7:00 PM

WINTR RECEPTION & MENTORING PROGRAM
* Advance purchase ticket required *

Palm Ballroom
Salons 3-5

Wednesday, July 30" — Day 3

North Registration Desk

7:00 AM - 1:00 PM REGISTRATION DESK OPEN

NETWORKING CENTER, INTERNET CAFE & EXHIBITS OPEN International Ballroom

7:00 — 8:00 AM CONTINENTAL BREAKFAST International Ballroom &

Foyer

8:00 - 9:30 AM
1.5 CME

SESSION 9 — MILD TRAUMATIC BRAIN INJURY
Chair: Thomas Reeves, Virginia Commonwealth Univ.
Co-Chair: Jonathan Lifshitz, U. Kentucky

Grand Ballroom

8:00
-8:30

L32 MILD TBI-CLINICAL OVERVIEW
Mark Lovell, UPMC

L33 "MILD TRAUMATIC BRAIN INJURY" IS AN OXYMORON
Douglas H. Smith, Univ. Pennsylvania

L34 MILD TBI IN MILITARY PERSONNEL
Charles Hoge, Walter Reed Army Inst. Research

8:30
- 9:00
9:00
-9:30

9:30 - 10:30 AM BREAK & VISIT EXHIBITS International Ballroom

& Foyer
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10:30-11:30 AM
1.0 CME

10:30
-11:00

11:00
-11:30

SESSION 10 — NEW NIH INITIATIVES IN TBI RESEARCH
Chair: Ramona Hicks, NIH/NINDS
Co-Chair: Jean Wrathall, Georgetown Univ.

L35 THE NIH EFFORT TO DEVELOP A NEW TBI CLASSIFICATION TO FACILITATE
THERAPEUTIC TRANSLATION
Geoffrey Manley, UCSF

L36 COMBINATION THERAPIES FOR TBI
Ramona Hicks, NIH/NINDS

Grand Ballroom

11:30 — 12:00 PM

STUDENT POSTER COMPETITION AWARDS CEREMONY
& CLOSING REMARKS

Grand Ballroom

1:00 PM

REGISTRATION/INFORMATION DESK CLOSES

North Registration Desk

12:00 — 3:00

NNS/INTS 2009 PLANNING MEETING & LUNCH

Crystal Room
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FACULTY PRESENTATION ABSTRACTS

L1
WHO GETS TBI IN SOUTH FLORIDA?
Ross Bullock, Univ. of Miami

The Ryder Trauma Center is the only Level 1 trauma center for
about 3.5 million people in the three counties of South Florida.
We compared census records and the RTC registry to determine
the demographic profile of traumatic brain injury (TBI) in our
region. Results - Admission for severe and moderate TBI over the
years 2005, 2006, 2007 averaged 800 per year, 75% male and
7.4% of injuries were due to gun shot wound/penetrating brain
injury.  Thirteen percent required craniotomy for hematoma
removal or ICP control. Although Hispanics comprise 61% of the
population of Miami-Dade County, they represented only 34% of
the TBI, while Whites represent 18% of the population but 43% of
TBI. African-Americans represent 20% of the population, and
represented 22.5% of TBI admissions. Over 50% of admissions
were in the 18-44 age groups, and only 15% of TBI were seen in
over 65 year olds. Conclusion - In South Florida, severe and
moderate TBI is seen most commonly in young, White (non-
Hispanic), males, and the demographic pattern is similar to that
elsewhere in the United States.

of children with severe traumatic brain injury for
immediate implementation into practice.

L2
GUIDELINES FOR THE MANAGEMENT OF PEDIATRIC
SEVERE TBI

P. David Adelson, Univ. Pittsburgh

Since the publication of the evidence-based Guidelines for the
Acute Medical Management of Severe Traumatic Brain Injury in
Infants, Children, and Adolescents (Adelson et al, PCCM, 2003),
there has been an increasing focus on the unique
pathophysiological and neurobiological distinctions associated with
TBI in children. While specific mechanisms in different ages and
geographic regions may vary, TBIl in the young constitutes a
significant medical and socioeconomic problem worldwide. Young
persons who survive moderate-severe TBI may be left with both
overt and subtle neurological and cognitive impairments and bear
the burden of these deficits life-long. Additionally, unique to
children is the group that suffers inflicted TBI (non-accidental
trauma) as a major cause of TBI in infants, is associated with
repeated, often severe diffuse injury, and has elements of
associated hypoxic injury. It is often slow to be diagnosed and the
outcome in these patients is generally worse than other types of
TBI. While there remain significant shortcomings in management
of pediatric patients, with no specific standards of care, and
recommendations mostly derived from treatment of the adult
population, aggressive treatment particularly with ICP monitoring
has improved outcomes in children following TBI. Future
treatments will focus on reducing secondary injury unique to the
pediatric brain. Understanding the maturational distinctions is
crucial to improved patient care and to the development of
therapeutic interventions that may uniquely benefit this age
range, such as hypothermia, decompressive craniectomy and age-
specific pharmacotherapies. This talk will highlight the unique
aspects of pediatric TBI and its management both the present and
the potential directions for future novel interventions.

Objectives:

1) The participant will be able to understand the basics
of evidence based documents and guidelines
including classes of evidence and levels of
recommendations

2) The participant will be able to understand the
concepts of primary injury, second insults, and
secondary injury and their impact on outcome in
pediatric traumatic brain injury.

3) The participant will be able to understand the
management algorithm for the clinical management

L3
NOVEL THERAPEUTIC INTERVENTIONAL STRATEGIES FOR
TBI

Andrew Maas, Erasmus

Many randomized controlled trials (RCT’s) have been performed
to investigate the effectiveness of new therapies in traumatic
brain injury (TBI), but none have convincingly shown benefit.
Clinical trials in TBI pose complex methodological challenges
related to the heterogeneity of the disease.

First, TBI is not one single disease entity but includes a complex
spectrum of pathologies and uncertainty exists as to whether
pathophysiologic processes targeted are indeed active in
individual patients and if so at what time after injury.

Much basic and clinical research is needed before this utopian goal
can ever become clinically realistic.

Second, patients included in trials are heterogeneous in terms of
clinical severity and baseline prognostic risk. It is here, that
methodologic approaches may be optimized to increase statistical
power. The aim of our studies is to optimize the design and
analysis of clinical trials in TBI with the expectation of increasing
the likelihood of demonstrating the benefit of a truly effective new
therapy or therapeutic agent in victims of a head injury.

We have created the IMPACT database on TBI through merging
individual patient data from 8 RCT’s and 3 observational surveys
including individual patient data on 9205 subjects. The IMPACT
database will be expanded as our studies continue. This database
forms a culture medium in which innovative approaches to
improving trial design and analysis are being explored. In
simulation studies we investigated benefits of adjusting for
heterogeneity with covariate adjustment, by exploiting the ordinal
nature of the Glasgow Outcome Scale and by relating the
outcome obtained in individual patients to their baseline
prognostic risk. Extensive prognostic analysis was performed to
identify appropriate covariates and to develop and validate
prognostic models necessary to establishing the baseline
prognostic risk.

Most prognostic information was contained in a set of 7
covariates: age, motor score, pupillary reactivity, CT
classification, traumatic subarachnoid hemorrhage, hypoxia and
hypotension. We successfully developed and validated prognostic
models of increasing complexity.

Simulation studies showed that adjustment for the 7 main
covariates yielded a potential reduction in sample size of about
25%. Exploiting the ordinal nature of the GOS in a proportional
odds analysis yielded a sample size reduction of approximately
30% in comparison to analyses based on the traditional
dichotomy of the GOS into unfavorable versus favorable outcome.
Differentiating the outcome analysis to the baseline prognostic
risk (sliding dichotomy) showed a potential sample size reduction
of approximately 35%. Combining covariate adjustment with
proportional odds analysis or the sliding dichotomy approach
showed a potential to increase statistical power by 50%.

Covariate adjustment and novel approaches towards outcome
analysis have the potential to increase statistical power in TBI
trials by approximately 50%.

Objectives:

1. Describe the appropriate approach to prove clinical
benefit of novel treatments in TBI.

2. Define and discuss promising intervention strategies for
treatment of TBI.

3. Outline preferred methods for dealing with the inherent
heterogeneity of the population of TBI patients included
in clinical trials.



L4

ACTIVITY DEPENDENT PLASTICITY AND TRANSPLANT

MEDIATED REPAIR OF THE INJURED SPINAL CORD
John Houle, Drexel University

Spinal cord injury is a complex and evolving condition that likely
will require a combination of therapeutic approaches applied at
different post-injury intervals to address the myriad of problems
that arise during acute and chronic stages of the injury. Studies in
our group are focused on exploring neuroprotective,
neuroregenerative and rehabilitation approaches for a variety of
spinal cord injury models. For example, recent use of peripheral
nerve grafting techniques combined with enzyme digestion of
inhibitory extracellular matrix components within the glial scar
demonstrated the potential to enhance axonal regeneration
beyond an injury site, with some measure of associated functional
recovery. With a different approach our use of forced fore- and
hind limb exercise paradigms promotes an intraspinal increase in
the expression of neurotrophic factors and change in the pattern
of cytokine expression that may be conducive to neuroprotection.
However, such activity-dependent plasticity has not led to
significant improvement in locomotor behavior, suggesting the
need for additional therapeutic interventions to support recovery.
This presentation will highlight our efforts to advance the
combined use of transplantation and exercise approaches as we
attempt to develop a treatment strategy that can be translated to
future clinical application.

Objectives:

1) Recognize that a successful approach to treating spinal
cord injury will require attention to upstream and
downstream areas affected by the injury in addition to
intervention at the site of injury.

2) Identify the advantages to therapeutic approaches that
address both short and long axon tracts as sources for
functional regeneration.

3) Discuss the potential beneficial actions of physical
rehabilitation after experimental spinal cord injury, with
particular regard to the role of exercise-induced
neurotrophic factor production.

4) Discuss the importance of a combination treatment
strategy for the promotion of repair after spinal cord
injury.

L5
ROLE OF GENETIC MOUSE MODELS IN SCI REGENERATION
STUDIES

Binhai Zheng, Univ. of California, San Diego

Therapeutic development for spinal cord injury will benefit
significantly from a better understanding of the molecular
mechanisms of axon regeneration failure in the adult CNS.
Genetically modified mice have gained increased utility in axon
regeneration research, particularly with models of spinal cord
injury. Genetic mouse models have been used to assess the
contribution of known neurite growth inhibitors in regeneration
failure, to identify new candidate inhibitors of regeneration, and to
gain molecular insight on other aspects of spinal cord injury,
recovery and repair such as astroglial response. In vivo imaging
of injured spinal axons in mice has advantages over conventional
endpoint analysis in examining axon degeneration and
regeneration. Together, studies with mouse genetic models are
providing unique and valuable insights on SCI and axon
regeneration.

Objectives:
1. Discuss the advantages of using the laboratory mouse

as a model organism to study experimental SCI,
especially regarding axon regeneration

2. Distinguish different methodologies to genetically modify
mice and identify the utility of each
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3. Discuss the significance of results obtained with genetic
mouse models and assess the impact on drug target
validation and pre-clinical development

4. Discuss in vivo imaging as a specific example of utilizing
genetically modified mice to study axon regeneration

5. Recognize the disadvantages of genetic mouse models
and describe ways to overcome them

L6
MOLECULAR AND GENETIC MANIPULATION OF EXTRINSIC
AXON GUIDANCE FACTORS FOR CNS REPAIR AND
REGENERATION

George M. Smith, Univ. of Kentucky

Implicit to functional recovery after CNS injury is re-establishment
of appropriately organized circuits. During development, a
plethora of guidance molecules, both attractive and repulsive, are
expressed in a temporally and spatially organized manner to
direct axon growth and circuit formation. With cessation of
development many of these guidance pathways are turned off,
and injury to the adult CNS can cause further disruption in
expression patterns, particularly at the lesion site.  Using viral
mediated gene expression, we are able to create guidance
pathways to target regenerating sensory axons or direct the
growth of axon from neuronal transplants. In the former model,
slightly overlapping gradients of nerve growth factor (NGF) and
semaphorin 3A were expressed in the dorsal horn to induce
laminar specific regeneration of nociceptive axons. In the other
model, pathways were generated extending across the corpus
callosum and turning into the contralateral striatum. With
expression of NGF and fibroblast growth factor-2, sensory axons
grew along the corpus callosum, across the midline, and toward
an NGF-expressing target in either the contralateral striatum: a
distance of 7— 8 mm including a 90° turn from white matter into
gray matter. Furthermore, expression of semaphorin 3A slightly
dorsal and lateral to the turning point increased the number of
axons turning into the striatal target. Likewise, similar pathways
of glial cell line-derived neurotrophic factor (GDNF) and GDNF
family receptor (GFR- 1) induced growth of axons from E14
ventral mesencephalic dopaminergic neuron transplants to follow
the pathway and extend into the contralateral striatum. We are
presently examining similar pathways to reconstruct the
nigrostriatal pathway in a rodent Parkinson’s disease model.
These results show that judicious expression of neuron-specific
chemoattractant and chemorepellant molecules using viral vectors
can be used to target axon regeneration or the growth of axons
from neuronal transplants in the adult CNS. Supported by NINDS
RO1 NS38126 and the Kentucky Spinal Cord and Head Injury
Research Trust #6-13.

Objectives:

1) Discuss the advantages of using viral gene therapy to
establish growth supportive pathways and gradients
within the adult CNS.

2) ldentify the advantages for using guidance molecules to
“recapitulate” a developmental-like program.

3) Discuss advantages of targeting axon regeneration to
aid reformation of laminar specific circuits.

4) Discuss application of guidance pathways in long
distance growth of axons from transplanted neurons and
its potential in circuit reconstruction.

L7

UNDERSTANDING INJURY-SPECIFIC MECHANISMS OF

PEDIATRIC BRAIN TRAUMA: ARE WE THERE YET?
Ramesh Raghupathi, Drexel University

The mechanisms underlying the pathophysiology of traumatic
brain injury (TBI) in the adult population have been intensively
studied over the past 4 decades. In the same period, the less-
than-optimal attention to pediatric TBI may be due to certain
assumptions about the immature brain with regards to the
pathologic alterations after trauma (similar to that in adults) or its
response to trauma (enhanced recovery). More recently, with the



development of age-appropriate animal models of pediatric TBI,
these assumptions have largely proven to be inaccurate. In
addition to age, the mechanism of injury is an important
parameter that needs to be considered in the evaluation of a
clinically-relevant animal model of pediatric TBI. Children less
than 4 years of age appear to be more vulnerable — higher
mortality and greater morbidity - to TBI than either older children
or young adults; survivors are faced with a lifetime of behavioral
and functional deficits. The neuropathologic basis for the
functional deficits appears to be a combination of diffuse
(traumatic) axonal injury and contusions. In order to investigate
the biochemical mechanisms underlying the neuropathologic
alterations and thereby develop appropriate treatment strategies,
it is necessary to utilize injury-specific animal models. To this end,
we have developed an animal model of diffuse (non-contusive)
brain trauma and one of contusive trauma in the 17-day-old rat,
an age that is neurologically equivalent to a toddler. Similar to
that in adult animals, diffuse brain injury in the immature rat is
characterized by widespread axonal damage with unique injured
axon populations demonstrating either impaired axonal transport
or neurofilament compaction. Interestingly, the immunophilin
FK506 appears to selectively inhibit NFC but does not affect the
extent of impaired axonal transport (IAT), data that are contrary
to the observations in adult animals subjected to diffuse brain
trauma. Contusive brain trauma results in calpain and caspase-3
activation in and around the contusion site, in a pattern that is
similar to that observed in adult animals. However, glutamate
receptor antagonists administered in the acute period exacerbate
the extent of calpain and caspase-3 activation, an observation at
odds with that in adult animals. These data underscore the
importance of utilizing age-appropriate and injury-specific models
of pediatric TBI. (Supported by NIH grants NS4156land
NS053651)

Objectives:

1) Define the pathologic and behavioral alterations
following pediatric brain trauma

2) Identify the similarities and differences between
contusive and diffuse brain trauma in the immature
animal

3) Discuss mechanisms underlying the differential
pathophysiology of contusive and diffuse brain trauma

4) Discuss the utility of injury-specific acute therapeutic
strategies in the immature animal

L8
METABOLIC DYSFUNCTION AND OXIDATIVE STRESS AFTER
TBI IN IMMATURE RATS

Courtney Robertson, Univ. of Maryland

It is well known that free radical production and oxidative stress
are primary contributors to neurologic injury in adult TBI. A
growing number of preclinical and clinical studies in pediatric TBI
have shown evidence for significant oxidative stress. Clinical
studies of CSF from children after severe TBI have shown
increased markers of protein oxidation and lipid peroxidation, with
depletion of antioxidants. Detoxification of free radicals in the
brain is dependent on a number of antioxidant enzymes (e.g.,
superoxide dismutase, glutathione peroxidase) and low molecular
weight antioxidants (e.g., glutathione, ascorbate). The
endogenous, baseline levels of both the antioxidant enzymes and
their supportive antioxidant molecules change throughout
development, with the majority being lower in young brains
compared to the adult brain. In addition to lower baseline levels,
the developing brain may have a blunted antioxidant response to
acute injury than the adult brain. It is well established that free
radicals can directly contribute to post-injury mitochondrial
damage, which can cause devastating alterations in mitochondrial
bioenergetics following TBI, ultimately leading to complete energy
failure and cell death. This means that effective antioxidant
strategies that will limit these diverse alterations in cerebral
energy metabolism will need to target multiple pathways of both
cellular and mitochondrial ROS production and detoxification, in
order to have overall improvements in cerebral energy
metabolism. Furthermore, these neuroprotective interventions
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will need to focus on age-specific aspects of the response to and
recovery from acute TBI.

Objectives:
1. Identify the alterations in cerebral metabolism that

occur following TBI in the developing brain.

2. Discuss the significance of oxidative stress after TBI and
identify the potential vulnerability of the immature brain
to free radical injury.

3. Outline the impact of oxidative stress on brain
metabolism in pediatric TBI, and identify potential
neuroprotective approaches based on this pathology.

L9
COMPOUNDING BRAIN DEVELOPMENT WITH TBI:
GOING ON IN THERE?

Mayumi Prins, Univ. of California, Los Angeles

WHAT IS

During cerebral development there are numerous “systems” that
are simultaneously maturing at their programmed rates. The
progression of these maturing systems can be violently disrupted,
altered or destroyed when brain development is compounded with
traumatic brain injury (TBI). The antioxidant machinery, cerebral
metabolism, the immune system and plasticity potentials are
examples of systems that have been recently studied after
developmental TBI. Differences in maturity of antioxidant
systems are manifest as the failure of the younger brain to
increase glutathione peroxidase activity after TBI. The ability of
the developing brain to combat oxidative stress contributes to
their different metabolic responses. Normal maturation of brain
metabolism involves substrate switching. After TBI, the
processing of glucose is altered and administration of alternative
substrates has been shown to improve outcome. In contrast to
the immature antioxidant system, the immune response of the
younger brain has been shown to be greater than adults. After
TBI, a ‘hyperactive’ inflammatory response may be detrimental
and this may be an age-specific target for treatment. Finally, the
developing brain is well known for its greater potential for
plasticity. With ongoing axonal growth, innervation, synapse
formation and experience-dependent activation, is the younger
brain better “primed” for rewiring after TBI? Evidence of axonal
injury, cell death and dennervation post-injury has induced
research interest in molecules associated with growth (BDNF,IGF),
synaptic proteins, and synaptic function (NMDA receptors). These
studies have provided insight into mechanism of TBI-induced
damage and the promise of enhanced recovery. It is essential to
understand the normal progression of various systems in cerebral
development in order to better comprehend the age-specfic
consequences of TBI and as well as novel potential therapeutic
opportunities. A multi-system approach shows great promise for
unlocking developmental mechanisms of injury response and
recovery.

Objectives:

1) Examine how traumatic brain injury affects ongoing
cerebral developmental changes, specifically in regards
to measures of metabolism and plasticity

2) Understand the compound effect of these changes has
brought some insight into possible therapeutic
approaches including alternative substrates and NMDA
stimulation.

L10

HYPOTHERMIA FOR ACUTE TREATMENT OF SCI
Barth Green, Univ. of Miami

No abstract received prior to publication.

Objectives:

L11



BEYOND STEROIDS: UPCOMING TRANLATIONAL
THERAPIES FOR SCI
Brian Kwon, Univ. British Columbia

While controversy continues to exist about the therapeutic benefit
of methylprednisolone adminstration in acute SCI, there is little
debate about the urgent need for more convincingly efficacious
neuroprotective and neuro-reparative agents. This lecture will
provide an overview of the biological rationale for a variety of
novel neuroprotective interventions and the progress that has
been made in their clinical evaluation. Such interventions include
minocycline, Cethrin, and the anti-Nogo antibody. Challenges
surrounding the clinical evaluation of and translation of novel
therapeutic agents will also be discussed.

Objectives:
1) Review basic pathophysiologic mechanisms that

contibute to secondary damage after acute SCI

2) Discuss clinical trials of acute neuroprotective or neuro-
reparative agents that have either begun or will begin in
the near future.

3) Analyze the pitfalls in the interpretation of media reports
of acute and chronic SCI therapies, and early non-
randomized clinical trials.

L12
SURGICAL DECOMPRESSION FOR SPINAL CORD INJURY:
“UPDATE ON THE STASCIS TRIAL”

Michael G. Fehlings MD, University of Toronto

The role and timing of surgical intervention of acute spinal cord
injury remains highly controversial. Despite compelling biological
evidence to suggest that early decompression of the injured spinal
cord results in neurological recovery, surgeons have been
reluctant to undertake such an approach due to concerns related
to increased medical and neurological complications. However
emerging evidence indicates that with marked improvements in
imaging, spinal surgical techniques and neuro anesthetic protocols
early decompression can be undertaken in a safe and efficacious
manner.

Objectives:

1. Gain an understanding of the biological;clinical rationale for
decrompression of the injured spinal cord.

2. Learn about the outcomes of the STASCIS clinical trial including
clinical implications;impact on neurological recovery and
complications.

L13
TRAUMATIC BRAIN INJURY AND THE GLOBAL WAR ON
TERROR

Geoffrey S. F. Ling, M.D., Ph.D., Colonel, Medical Corps,
U.S. Army

Traumatic brain injury (TBI) has always been a significant disease
state for the military, even in peacetime. However, when war
erupts, the etiology changes from accidents and motor vehicle
collisions to fragments, bullets and explosions. Military medical
providers use clinical management guidelines and aggressive
neurocritical care that were developed for civilian care. This has
contributed to improved survival and outcome. However, the lack
of a specific TBlI therapy has limited the impact of these
advances. For the military, there are unique aspects of combat
related TBI. An obvious difference from the civilian experience is
the prevalence of penetrating injuries, mainly by low velocity high
mass fragments. Also, there is now the recognition that explosive
blast may result from mechanisms that are distinct from
acceleration-deceleration or focal concussive impact. From a
strictly clinical standpoint, severe explosive blast TBI has unusual
features such as early hyperemia, rapid malignant edema, high
prevalence of subarachnoid hemorrhage and vasospasm. Mild
explosive blast TBI is an emerging clinical condition. It has
proven difficult to diagnose and clinically treat. Major efforts are
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underway to ameliorate this. The overlap with post-traumatic
stress disorders is important and needs explanation. All of this
underscores that combat related TBI is a disease where more
research is needed but research can and will provided important
insights.

Objectives:
1. Discuss military TBI

2. Review unique aspects of explosive blast TBI
3. Review ongoing DARPA funded TBI initiatives relevant to TBI

L14
PATHOPHYSIOLOGY GUIDED THERAPEUTIC APPROACHES
TO BLAST-TBI AND POLYTRAUMA

Patrick Kochanek, Univ. of Pittsburgh

Acute therapeutic approaches to blast-traumatic brain injury (TBI)
should target key aspects of a complex secondary injury cascade.
Five factors must be considered, 1) facets of TBI that are common
across injuries, 2) unigue pathophysiological features of blast-TBI,
3) complicating extracerebral insults (shock/polytrauma), 4) insult

severity, and 5) dose response and brain
pharmacodynamics/kinetics. We must account for temporal
factors that influence the use of treatments in the field,

emergency department, operating room, and ICU. Conventional

facets of TBI that are targets include neuronal death,
excitotoxicity, edema, axonal injury, oxidative stress,
mitochondrial damage, ischemia, and inflammation, synaptic

injury, and disturbances in cell signaling, among others. Much
remains to be discovered, but early data suggest that several
aspects of TBI pathophysiology are of special importance in blast-
TBl—particularly after severe injury—including malignant edema,
vasospasm, axonal injury, and intracerebral hemorrhage. New
therapies will be superimposed on current treatment, which for
severe blast-induced TBI is substantial. Two approaches to treat
blast-TBI will be discussed 1) therapies shown to have promise in
conventional TBI models or phase I-I1l clinical trials. These “low-
hanging fruit” should be prioritized taking into consideration the
unique pathophysiology of blast-TBI, and tested in emerging
models of blast-TBI, 2) more speculative, but potentially higher
yield therapies should be explored via high-throughput screening,
in rodent models of conventional or blast TBI (across injury levels,
gender, and +/- shock/polytrauma). And the most promising
agents advanced to large animal models of blast-TBI/clinical
trials. There may be many shared mechanisms across injury
levels in blast-TBI, but optimal treatment for mild and severe
blast-TBI likely differ. Novel therapies should also be explored
including agents that target subcellular compartments (ie
mitochondria), new delivery systems (ie nanoparticles), cellular
therapies, and new hemoglobin-based resuscitation fluids. The
most promising therapies should be tested in models that include
standard care. Combined therapies are also likely to be needed.
Finally, acute therapies should set the stage for optimal
rehabilitation/regeneration in a continuum of care from the field
to rehabilitation. Support: DARPA PREVENT, US Army PR054755
W81XWH-06-10247, NS38087, NS30318

Objectives:

1) Recognize the complex effects of polytrauma in the
setting of both experimental and clinical traumatic brain
injury.

2) Familiarize yourself with experimental models of
combined traumatic brain injury and secondary insults —
including blast-induced traumatic brain injury.

3) Understand some of the key features of extracerebral
and cerebral effects of blast injury.

4) Recognize the important role of blast-induced traumatic
brain injury in both the setting of combat casualty care
and civilian terrorist attacks.

L12
PRECLINICAL MODELS OF BLAST-INDUCED NEUROTRAUMA
Ibolja Cernak, Johns Hopkins University



The increased use of improvised explosive devices (IEDs) in
military and terrorist scenarios is a growing threat to military and
civilian populations. Primary, secondary, tertiary, and quaternary
blast effects cause complex injuries, often involving multiple
organs and organ systems. These injuries may manifest
immediately (acute) or develop later (latent). Blast-induced
neurotrauma (BINT) is among most debilitating long-term
consequences of a blast exposure, and poses special challenges
because the initial symptoms are often hidden and may fully
develop months or even years after blast exposure. People with
BINT can show memory loss for events before and after the
explosion, confusion, headache, impaired sense of reality, and
reduced decision-making capacity. The timely recognition of BINT
is necessary for proper triaging, evacuation, and monitoring of
casualties for neurological complications. Adequate diagnosis of
acute BINT and appropriate treatments of injuries such as brain
edema or cerebral vasospasm could save lives. The prompt
initiation of rehabilitative measures at the first symptoms of
chronic BINT could reduce long-term neurological disability.

Objectives:

1) Outline the importance of blast-induced neurotrauma
and describe related clinical findings;

2) Define and discuss the pathobiology of blast-induced
neurotrauma, and differentiate primary, secondary,
tertiary, and quaternary blast-induced neurological
consequences;

3) Describe the currently available preclinical models of
blast-induced neurotrauma, and discuss the pros and
cons of these models;

4) Discuss the most important research directions
concerning the diagnosis, monitoring, treating and
mitigating blast-induced neurotrauma.

L13
AUTOPHAGY AFTER BRAIN INJURY: FRIEND, FOE, OR
BYSTANDER?

Robert S.B. Clark, Univ. of Pittsburgh

Autophagy is an important homeostatic process for recycling
of proteins and organelles. We, and others, have recently shown
that autophagy is increased after traumatic brain injury (TBI);
however, its role after traumatic and other types of acute brain
injury remains undefined. In contrast to a protective role for
autophagy in chronic neurodegenerative diseases associated with
abnormal accumulation of proteins (“amyloidopathies”),
autophagy appears to play a detrimental role after acute cerebral
ischemia. Whether autophagy is beneficial, detrimental, or neither
likely depends upon the mechanism of injury and bioenergetic
state of the brain. Using in vitro and in vivo models, we are
striving to establish the role for autophagy after TBI, and
determine whether manipulating autophagy represents a clinically
relevant therapeutic modality for the treatment of acute brain
injury.

Objectives:

1. Review the physiologic process of autophagy as it relates to
brain injury.

2. Demonstrate sex-dependent differences in autophagy.

3. Provide evidence that autophagy is increased after traumatic
brain injury.

4. Explore the potential role(s) of autophagy after traumatic and
other types of acute brain injury.

L14
NUTRITIONAL CONSIDERATIONS IN SCI — WHAT THE
ANIMAL MODELS TEACH US

Wolfram Tetzlaff, Univ. of British Columbia

There are no evidence-based clinical guidelines for nutrition after
spinal cord injury. We discovered in rats that every-other-day-
fasting (EODF) starting after an incomplete cervical spinal cord
injury (SCI), improved functional recovery in several behavioral
tests. Hence, we coined the term therapeutic EODF. Histologically,
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EODF treated animals showed a dramatic reduction in lesion size
and enhanced sprouting of the corticospinal tract. The precise
mechanisms are unknown. EODF treatment lowered fasting blood
glucose levels and increased beta-hydroxybutyrate levels which is
known to exert neuroprotective effects. Interestingly, a
dampened cellular inflammatory response, and an enhanced
astrocyte alignment at the lesion surface in the EODF animals on
day 5 might have contributed to the neuroprotective mechanisms.
Young adult male rats on this regimen still gain weight, albeit at a
slower rate, and consume 150-160% of their normal daily calories
on the eating days. We subsequently asked whether this effect
can be found in more than one model of SCI. To mimic a more
clinically relevant injury mechanism, a moderate low thoracic
contusion injury was induced in adult SD rats. Behaviorally,
animals treated with EODF started before or after thoracic injury
reached higher open field locomotion scores compared to ad
libitum fed animals or pair-fed animals. In addition, when
analyzing the gait pattern using the Catwalk system, both EODF
groups (started before and after the injury) performed better than
the ad libitum fed and pair fed control groups. The
histopathological analysis is still under way and possible
mechanisms will be discussed. In conclusion, therapeutic EODF
is a simple regimen that displays robust, albeit moderate, effects
in two different spinal cord injury paradigms in rats making it an
interesting candidate for clinical translation. We also propose that
this treatment may provide benefits to prevent metabolic
syndrome and cardiovascular disease in the chronic state of spinal
cord injury. Dietary restriction, both caloric restriction and
intermittent fasting, have been proven to be beneficial in a wide
variety of animal models for chronic diseases including diabetes
and cardiovascular disorders.

Supported by Craig H. Neilsen Foundation, Christopher and Dana
Reeve Foundation and CIHR of Canada.

Objectives:

1) Understand the nutritional guidelines for patients with
acute spinal cord injury are not evidence-based

2) Discuss how improved behavioral outcomes after
incomplete cervical and thoracic spinal cord injury were
observed if the rats were subjected to an intermittent
fasting regimen beginning at the time of injury

3) Learn how intermittently fasting rats showed smaller
lesions, less inflammation and increased neural
sprouting.

4) Analyze how nutritional regimen may have impact on
outcome in patients

L15
METABOLIC MANAGEMENT OF TRAUMATIC BRAIN INJURY:
CURRENT STATUS AND EMERGING CONCEPTS

David Hovda, UCLA

Glucose is traditionally considered the primary, if not sole, fuel of
the CNS, and research on post-TBI glucose metabolism has
typically focused on its energy producing function, as occurs in
response to neuronal activation. Due to the sequential processing
of glucose through anaerobic glycolysis and subsequent oxidation,
increased lactate after TBI was generally seen as evidence of
inadequate oxygen delivery or reduced cerebral blood flow.
Profound post-traumatic hyperglycemia, which increases damage
via lactic acidosis in association with cerebral ischemia, leads to
poor outcome, and recent critical care trends towards tight control
of blood glucose in all ICU patients. However, some of these
“basic principles” of patient care and post-TBI cerebral
metabolism have recently come under scrutiny and intense
research. Despite normal or elevated levels of blood glucose,
interstitial glucose concentrations are often low in TBI patients —
this can occur without secondary events (e.g. seizures or
ischemia,) and is associated with poor outcomes. Importantly, use
of the recommended tight glycemic control can decrease
interstitial glucose, increase markers of cellular distress, and
increase the oxygen extraction fraction. It also seems that a
substantial percentage of glucose is shunted to the pentose
phosphate pathway after TBI, potentially used for antioxidant
defence, while oxidative pathway flux is reduced. Since discovery



of the “astrocyte-neuronal shuttle” many studies indicate that
lactate is a key metabolic substrate supporting neuronal
functions. Patients demonstrate cerebral uptake of lactate in the
first days after TBI, and administration of lactate (or pyruvate)
has demonstrated therapeutic efficacy in animal models of TBI.
Administration of ketone bodies has also shown therapeutic
efficacy, particularly after TBI in juvenile models. These studies
suggest that the rules or principles applicable to cerebral
metabolism in the normal CNS have been fundamentally changed
after TBI. Further studies on the issues of fuel preference in the
traumatically injured brain and the uses of metabolic substrates in
the post-TBI pathophysiological environment are urgently needed,
given their potential to impact on current clinical management
and studies designed to improve cellular survival and recovery of
function.

Supported by the UCLA Brain Injury Research Center

Objectives:
1) Review the metabolic cascade following traumatic brain
inury
2) Reveal the changes in the use of basic fuels and of
oxygen

3) Review the concept of metabolic therapy
4) Address the secondary injury issue of cerebral ischemia
and hyperglycemia.

L16 WINTR|
TRANSLATIONAL RESEARCH GRANTS IN NEUROTRAUMA
Ramona Hicks, NIH/NINDS

Recent discoveries across a broad range of research areas in the
neurosciences, including neurotrauma, offer promising
opportunities for therapy development. As part of its mission to
reduce the burden of neurological disease, the National Institute
of Neurological Disorders and Stroke (NINDS) has created several
grant mechanisms to facilitate the "translation” of these
discoveries into new treatments. However, over the past 5 years,
few proposals for translational research for neurotrauma have
been successful at obtaining funding. The goal of this
presentation is to describe both the opportunities and the
challenges associated with the NINDS translational research grant
mechanisms. Strategies for overcoming the challenges will also
be discussed.

Objectives:

1) Understand the rationale for promoting translational
research at NIH/NINDS.

2) Be aware of the multiple funding mechanisms available
at NIH/NINDS for translational research.

3) Understand the challenges associated with research on
this topic.

4) Be informed of strategies for submitting a successful
grant application for neurotrauma translational research.

L17
ROLE OF PEROXYNITRATE
INJURY

IN SECONDARY SPINAL CORD
Linda Noble-Haeusslein, UCSF

Reactive species (RS, including superoxide [0,°7], hydrogen
peroxide, hydroxyl radicals, nitric oxide ['NO], peroxynitrite
[ONOOQO7] etc), produced by acute mechanical injury can cause
secondary damage to cells after spinal cord injury (SCI). ONOO’,
formed by °‘NO + 0,7, has strong oxidizing and nitrating
properties and can damage tissue. Here we report our
investigations of the role of ONOO™ in SCI. 1) The time courses of
RS formation and oxidative product generation were measured.
We demonstrated that O,°", "NO, ONOO™ and the products of
membrane lipid peroxidation (MLP), oxidation of proteins and
DNA, and proteion nitration were all significantly elevated
following SCI. 2) Then ONOO™ was generated in an uninjured rat
spinal cord at the level produced by SCI and the damage it
caused was characterized. We demonstrated that the SCI-
produced level of ONOO™ is sufficient to cause oxidation and
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nitration of proteins, DNA oxidation, MLP, necrotic and apoptotic
cell death, and neurological deficits. This direct in vivo evidence
demonstrates that ONOO™ is an important secondary damage
agent. 3) Mn (I11) tetrakis (benzoic acid) porphyrin (MNnTBAP) - a
cell-permeable superoxide dismutase mimetic and a broad
spectrum reactive species scavenger - was then administered to
test whether oxidative damage and cell loss can be attenuated by
this scavenger. Our results show that MNTBAP + nitro-L-arginine
(an inhibitor of *NO synthase) significantly reduced the numbers
of nitrotyrosine (a marker of protein nitration)-positive cells in
both gray and white matter, prevented neurofilament protein
from degradation and nerve fiber loss after SCI. MnTBAP alone
significantly reduced ONOO™ -induced MLP, oxidation and nitration
of proteins. Post-SCI treatment with MNnTBAP attenuated protein
nitration in neurons, astrocytes, and oligodendrocytes, These
results further support that ONOO™ plays an important role in
secondary SCI by causing oxidative damage to the major cellular
components, and that its destructive effect can be attenuated by
antioxidant therapy with MNnTBAP.

Objectives:

L18
OXIDATIVE LIPIDOMICS IN TRAUMATIC BRAIN INJURY
Hulya Bayir, Univ. of Pittsburgh

The role of protein post-translational modifications and protein-
protein interactions in different signalling pathways has been
comprehensively investigated using the advances in proteomic
technology. The role of lipid modifications as well as lipid-protein
interactions in the pathophysiology of disease states, however,
has been understudied due to the lack of analytical techniques
sensitive enough for lipiodome analysis. Oxidative lipidomics is a
new and exciting research field studying signalling mechanisms by
oxidatively modified lipids. It combines biochemical and
biophysical approaches with concepts and techniques of free
radical chemistry and cell physiology. Using oxidative lipidomics
we have shown that a mitochondria specific phospholipid,
cardiolipin, is selectively oxidized in neurons in culture after an
apoptotic stimulus and in cerebral cortex after experimental
traumatic brain injury. By applying electrospray ionization mass
spectrometry, we were able to identify molecular species of
cardiolipin undergoing peroxidative attack and characterize
individual cardiolipin peroxidation products. Furthermore, altering
fatty acids in cardiolipin to a more oxidation vulnerable
composition rendered cells prone to apoptosis. Use of oxidative
lipidomics for mechanistic understanding of lipid-protein
interactions and signalling mechanisms by oxidatively modified
lipids may have significant translational potential for development
of therapies for traumatic brain injury. Support: AHA 0535365N,
HDO5758.

Objectives:

L19
IS INTERRUPTION OF OXIDATIVE DAMAGE ALONE ENOUGH
TO ACHIEVE CLINICALLY MEANINGFUL
NEUROPROTECTION?

Edward D. Hall, University of Kentucky Spinal Cord &
Brain Injury Research Center

Recent work in our laboratory has demonstrated that generation
of the potent reactive oxygen species (ROS) peroxynitrite (PN) is
responsible much of the secondary oxidative damage by lipid
peroxidation (LP) and protein modification (carbonylation and
tyrosine nitration) to mitochondrial and other cellular elements
that occurs during the first post-traumatic hrs and days after
either diffuse or focal traumatic brain injury (TBI) or contusion
spinal cord injury (SCI). In both TBI and SCI, the PN-mediated
oxidative damage leads to mitochondrial dysfunction and
ultimately failure due to mitochondrial permeability transition
(MPT). As a consequence of oxidative compromise of
mitochondrial function including calcium (Ca*™) buffering),
posttraumatic intracellular Ca™™ overload is exacerbated leading



to calpain-mediated cytoskeletal degradation, neurodegeneration
and neurological impairment. We have further shown that early
treatment with the nitroxide antioxidant tempol, a potent catalytic
scavenger of PN-derived free radicals, can attenuate
posttraumatic brain oxidative damage and preserve mitochondrial
function and partially reduce cytoskeletal damage and
neurodegeneration. However, our results show that the
therapeutic window for antioxidant neuroprotection is limited to
the first one to two hrs, and that even with very early treatment,
the neuroprotective effect is only partial. Accordingly, we have
begun to explore whether a neuroprotective strategy that
combines a PN radical scavenger such as tempol with either an
inhibitor of LP, MPT or calpain might be able to achieve a greater
degree of neuroprotection than that produced by scavenging of
PN generated radicals or any of the other secondary injury
mechanisms alone. Thus, our ongoing experiments are directed at
exploring the efficacy and therapeutic window associated with an
interruption of the post-traumatic secondary injury cascade at
multiple points by combining neuroprotective doses of a PN-
directed antioxidant with either previously demonstrated
neuroprotective doses of the LP inhibitor U-83836E, the calpain
inhibitors MDL28170 or A-705253 or the MPT inhibitor
cyclosporine A. This combination approach may produce a
quantitatively greater neuroprotective effect that may also
prolong the therapeutic window for inhibition of secondary
damage after TBI and SCI which should have a greater chance of
translational success in future clinical trials. (Supported by 1R01
NS046566; 1P01 NS058484; 1P30 NS051220 and the Kentucky
Spinal Cord & Head Injury Research Trust)

Objectives:

1) Learn about the spatial and temporal profile of reactive
oxygen-induced oxidative damage after acute traumatic
brain injury (TBI) and spinal cord injury (SCI);

2) Understand the relationship between oxidative damage
and other secondary injury events, including
mitochondrial dysfunction and the calcium-overload-
induced, calpain-mediated proteolytic damage, after TBI
or SCI;

3) Be familiar with the neuroprotective effects of individual
neuroprotective strategies in models of acute TBI and
SCI that target either oxidative damage, mitochondrial
failure or calpain-mediated proteolysis;

4) Understand the rationale for combination,
mechanistically complimentary, pharmacological
therapies to achieve maximal neuroprotection after
acute TBI or SCI.

L20
SURGICAL DECOMPRESSION OF CEREBRAL CONTUSIONS
Takeshi Maeda, Tokyo University

Early massive edema caused by severe cerebral contusion results
in progressive intracranial pressure elevation and clinical
deterioration within 24-72 hours post-trauma. Our clinical studies,
including diffusion magnetic resonance imaging, demonstrated
that the central (core) area of the contusion undergoes necrosis,
whereas the peripheral (rim) area shows cellular swelling caused
by ischemia during this period. We suggest that the early massive
edema is attributable to a high osmolality within the necrotic brain
tissue which may generate an osmotic potential across the central
and peripheral areas. We analyzed the effects of surgical excision
of the necrotic brain tissue in patients with cerebral contusion
registered on the Japan Neurotrauma Data Bank. A group of
patients treated conservatively demonstrated a clearly higher
mortality at 6 months post-trauma, as compared to a group of
patients treated surgically (48% vs. 23%; p=0.0001; n=182;
1998-2001. 44% vs. 23%; p=0.004; n=175; 2004-2006). The
most striking differences were observed in patients who
demonstrated “talk and deteriorate” (56% vs. 17%; p=0.017;
n=45; 1998-2001. 80% vs. 20%; p=0.00017; n=64; 2004-
2006). These findings support our hypothesis that early massive
edema is caused by the cerebral contusion through the presence
of necrotic brain tissue, and indicate that surgical excision of the
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necrotic brain tissue is the only therapy which can avoid clinical
deterioration in many cases.

Objectives:
1) Learn the mechanism of progressive ICP elevation and

clinical deterioration following brain injury.

2) Understand the pathophysiology of the early massive
edema caused by severe cerebral contusion.

3) Describe the relation the early massive edema
and a high osmolality within the necrotic brain
tissue.

4) Evaluate the result of surgical excision of the
necrotic brain tissue in patients with cerebral
contusion.

L23
DECOMPRESSIVE CRANIECTOMY FOR INTERCRANIAL
HYPERTENSION

Bizhan Aarabi, Univ. of Maryland

Over 37 years ago, Dr. Ransohoff proposed a rescue surgical
procedure i.e. decompressive craniectomy for patients with
uncontrollable intracranial pressures harboring acute subdural
hematomas. Exactly five years later Dr. Cooper reported
discouraging results from another similar clinical study. This
controversy has lingered in the neurosurgical community, despite
evidence indicating increased interest in this surgical procedure.
We may be years away from answering this question: So far, two
attempts in the US have failed to materialize, but two prospective
trials have been completed-- one in Australia and one in China.
Currently there are two PRCT studies under way: DECRA
(Australia) and RESCUEicp (UK). Between 10-20 percent of
patients with closed head injury will have intractable intracranial
hypertension only responsive to decompressive craniectomy.
Close to 50 percent of these patients have diffuse injury and
another 50% have associated intracranial hematomas-- >30 ml.
Decompressive craniectomy supplies additional volume, improves
brain compliance, enhances cerebral perfusion and brain tissue
oxygenation, and regulates pressure reactivity. From 2000-2004,
104 patient at the Shock Trauma Center (Baltimore, MD)
underwent decompressive craniectomy for blunt head injury.
Fifty of 104 patients had diffused injury and an added mass to
brain swelling was noted in 54 patients. Decompressive
craniectomy was performed from 1-14 days after trauma. Follow
up of 102 patients indicated better results when decompressive
craniectomy was performed for intractable intracranial
hypertension due to malignant brain swelling. In this paper we
discuss prognostic variables which play key roles in functional
outcome and mortality

Objectives:
1) Understand the specific indications of decompressive
craniectomy in severe head injury.
2) Be able to objectively apply ICP thresholds to execute
decompressive craniectomy.
3) Be able to better manage intractable intracranial
hypertension by medical and surgical means

L24
SURGICAL DECOMPRESSION IN PENETRATING TBI
James Ecklund, Inova Fairfax Hospital

Decompressive craniectomy is a second tier management strategy
for increased cranial pressure. The transmission of energy to the
brain during a penetrating wound is related to the kinetic energy
imparted by the impacting projectile. This energy can be the
catalyst for a secondary injury cascade leading to severe cerebral
edema that is inadequately treated with standard ICP control
measures. Unfortunately, warfare generates a large number of
casualties with penetrating head injuries, and the military
experience has lead to a number of advances in our
understanding and treatment of penetrating brain injury. For
example, follow-up studies from Vietnam led to a re-evaluation of
the extent of debridement required for optimal management of



PBI. The current experience during the global war on terrorism
suggests that an edema pattern can develop during exposure to a
blast, often associated with a penetrating wound. This observation
has necessitated an extensive utilization of decompressive
craniectomy by military surgeons during this conflict. This
presentation will describe this experience, and the ongoing follow-
up studies designed to better understand the appropriate
utilization and timing of this procedure for this patient population.

Objectives:
1) Outline how wartime experience has influenced changes

in the management of penetrating brain trauma.

2) Identify the potential management implications of a
blast mechanism in penetrating brain injury

3) ldentify triage challenges, and indicate optimal timing
and utilization of decompressive craniectomy in
penetrating brain injury.

L25
MODULATING MICROGLIAL ACTIVITY AFTER BRAIN OR
SPINAL CORD TRAUMA

Alan Faden, Georgetown University

Microglial associated inflammatory responses are implicated in
acute and chronic neurodegeneration. Using microarrays, we
found upregulation of numerous microglial inflammatory factors
after spinal cord injury (SCI) or traumatic brain injury (TBI) in
rats and mice; increased expression of certain genes and
associated proteins persisted for months. Similar gene and protein
expression changes are found in activated microglial cultures, and
appear to contribute to neuronal cell death in vitro. We find that
metabotropic glutamate receptor 5 (mGIuR5), normally found in
neurons and able to inhibit caspase dependent neuronal
apoptosis, is highly expressed in microglial cultures after
lipopolysaccharide (LPS) stimulation. Pre-treatment with the
mGIuR5 agonist CHPG or apocynin, an inhibitor of microglial factor
p22P"* strongly inhibited LPS-induced microglial activation as
reflected by decreased proliferation, nitric oxide production, and
TNFa secretion. Co-culture of LPS-activated microglia with
neurons causes neurotoxicity; pre-treatment of microglia with
CHPG or apocynin prior to LPS blocked neuronal cell death. In
parallel studies, CHPG or vehicle were infused intrathecally after
moderate impact SCI in rats or controlled cortcal impact injury in
mice. CHPG treatment markedly reduced microglial associated
inflammatory factors, including ED1 and p22°"*, and chronic
behavioral function was significantly improved. In these same
models, apocynin reduced lesion volume at 28 days post-injury.
Collectively, these studies indicate that mGIuR5 and p22P"
represent potential targets for attenuating microglial-related
inflammation and associated neurotoxicity.

Objectives:

1) To understand the role of microglial related inflammation
in secondary injury after brain or spinal cord injury.

2) To appreciate the existence of multiple microglial
phenotypes, both destructive and protective.

3) To recognize the existence of chronic inflammation after
CNS trauma.

4) To understand the role of NADPH oxidase in secondary
injury and the implications for therapy.

L26
OLIGODENDROGLIAL DEGENERATION AND REPLACEMENT
STRATEGIES IN SCI

Jeffrey Kocsis, Yale University

Oligodendrocytes can degenerate following SCI leading areas of
demyelination which disrupts normal impulse conduction.
Transplantation of peripheral myelin-forming cells such as
olfactory ensheathing cells (OECs) or Schwann cells can both
encourage CNS axonal regeneration and form myelin, and thus
may provide a valuable tool for cell-based therapies in spinal cord
injury patients. Suspensions of OECs from GFP-expressing rats
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were transplanted into one of two model systems in the rat, 1)
demyelination of the dorsal funiculus or 2) a dorsal hemisection.
In the first model system extensive remyelination with a typical
Schwann cell pattern was observed in the lesion zone. In the
second lesion (transection), five weeks after transplantation the
cells survived within the lesion zone and oriented longitudinally
along axons that bridged the transection site. Myelinated axons
spanning the lesion were observed in discrete bundles
encapsulated by a cellular element. Electron micrographs of spinal
cords immunostained with an anti-GFP antibody indicated that a
majority of the peripheral-like myelinated axons were derived
from donor OECs. Open field locomotor behavior was significantly
improved in the OEC transplantation group. The regenerated
axons remyelinated by the OECs formed nodes of Ranvier with the
appropriate Na channel subtype (Nav1.6). Thus, transplanted
OECs derived from adult olfactory bulb can survive and orient
longitudinally across a spinal cord transection site and form
myelin. These data indicate that transplantation of peripheral
myelin-forming cells into the CNS can form functional myelin.
Whether this myelination contributes to the observed functional
recovery is uncertain. The relative contribution of cellular repair
versus trophic support for endogenous recruitment of cells,
neuroprotection and synaptic plasticity by OECs will be important
for a comprehensive evaluation of the potential therapeutic
efficacy of OECs as a cell therapy in spinal cord injury. Moreover,
as our understanding of potential trophic influences of OECs is
expanded, this could suggest novel pharmacological approaches
to the treatment of spinal cord injury.

Objectives:

L27
ROLES AND REGULATION OF REACTIVE ASTROGLIA IN
SPINAL CORD INJURY

Michael Sofroniew, UCLA

Glial scar formation is a prominent feature of spinal cord injury
(SCI). The functions of reactive, scar forming astrocytes are
incompletely understood. Although scar forming reactive
astrocytes are often regarded as uniformly detrimental to clinical
outcome, both harmful and beneficial activities have been
attributed to these cells. Signalling mechanisms that regulate
astrocyte reactivity and scar formation after SCI are not well
defined. These signalling mechanisms are important because they
determine not only the degree to which reactive astrocytes
maintain, modify or suppress the functions that astrocytes
normally execute in uninjured tissue, but also whether or not
reactive astrocytes initiate new, injury-induced activities that may
be beneficial or harmful. Our laboratory has been using various
kinds of transgenic mouse models to study the activities and
regulation of reactive astrocytes after CNS insults in vivo. Our
studies using transgenically targeted astrocyte ablation point
towards roles for reactive astrocytes in restricting inflammation
and protecting neurons and oligodendrocytes, thereby helping to
limit tissue degeneration and preserve function after CNS injury.
Recent findings using the Cre-loxP system for conditional gene
deletion in astrocytes indicate that STAT3 signalling is a critical
regulator that is required for certain aspects of reactive
astrogliosis, including cell hypertrophy, intermediate filament
production and glia scar formation, and provide further evidence
that scar-forming astrocytes restrict the spread of inflammatory
cells after SCI. A better understanding of astrocyte signalling
mechanisms may lead to novel strategies to attenuate negative
aspects and augment positive aspects of astrocyte reactivity after
SCI. (Supported by NIH-NINDS, CA Roman Reed Fund for SCI,
Adelson Medical Foundation).

Objectives:

L28
SERUM AND CSF BIOMARKERS IN THE NEURO ICU
Claudia Robertson, Baylor University



Biomarkers of brain injury have been developed from two general
strategies. First, protein or protein degradation products of cells
have been used as measures of damage to cell structures. These
structural markers include S100b, neuron-specific enolase, myelin
basic protein, alpha Il spectrin, tau, and synaptophysin. Second,
mediators of secondary injury or repair have been studied as
measures of injury. Cytochrome c¢, which triggers apoptotic cell
death, cytokines which participate in the inflammatory response
to injury, nitric oxide, and F2 isoprostane have all showed
promise in assessing injury severity. Measurements of CSF levels
of such biomarkers have generally more specificity to brain injury
than serum markers. However, CSF is not always available,
especially in less severely injured patients. Biomarkers could
have an important role in assessing prognosis early, in detecting

progression of brain injury, and in assessing the effects of
therapies.
Objectives:
1) To review the current status of potential biomakers of
brain injury

2) To assess how biomarkers might be used in the neuro
ICU for prognosis, and following treatment of the injury

L29
ADVANCED BIOINFORMATICS IN THE ICU
Geoff Manley, UCSF

The fundamental purpose of neurocritical care is to protect the
injured brain. Neurocritical care is delivered in highly specialized
intensive care units and trauma centers that rely on a wide array
of instrumentation to monitor and treat the physiological state of
the patient. The ability to generate an ever increasing amount of
clinical data from physiological sensors, bedside equipment, and
laboratory tests has now exceeded the ability to record, process,
and integrate this high volume of information for routine patient
care. We believe that advances in monitoring must be
accompanied by advances in methods of high-frequency,
multivariate data analysis that integrate the multiple processes
occurring in critically ill patients. We have assembled a powerful
multidisciplinary team from academic medicine (UC San
Francisco), computer science (UC Berkeley), and industry (Intel’s
Digital Health Group) to develop a high performance information
system and novel computational techniques for critical care
medicine. A scalable warehouse for neurocritical care data has
been established to facilitate multi-institutional collaboration and
knowledge discovery. We describe initial work examining the
utility of data-driven methods to identify physiological data
patterns for patient classification and outcome. Model-based
approaches for physiological data filtering and clinical decision
support have also been evaluated. Our multidisciplinary
collaboration has demonstrated the feasibility of creating a
scalable data warehouse for knowledge discovery. We believe that
computational and analytical methods previously used primarily
for basic and computer science will fuel the development of a new
generation of information systems to improve the diagnosis,
treatment and outcome of critically ill and injured patients.

Objectives:

L30
BRAIN OXYGEN MONITORING FOR NEUROTRAUMA OR
CONTINUOUS EEG FOR NEUROMONITORING FOLLOWING
TBI ICU MONITORING FOR NEUROTRAUMA

Paul Vespa, Univ. California Los Angeles

No abstract received prior to publication.

Objectives:

L31
MILD TBI-CLINICAL OVERVIEW
Mark Lovell, UPMC

-34-

No abstract received prior to publication.

Objectives:

L32

“MILD TRAUMATIC BRAIN INJURY” IS AN OXYMORON
Douglas H. Smith, Univ. Pennsylvania

Although mild traumatic brain injury (mTBI) affects over 1 million
victims each year in the United States, it is generally ignored as a
major health issue. However, this ‘mild’ form of injury induces
persisting neurocognitive dysfunction in many of these patients,
exacting an enormous emotional and financial toll on society.
Despite the prevalence and impact of mTBI, little is known about
potential anatomic or mechanistic substrates that are reflected by
the clinical manifestations. Nonetheless, there is growing opinion
that a mild form of diffuse axonal injury may play a key role in
mTBI pathophysiology. To explore this possibility, we have begun
to run parallel studies of mTBI patients compared to a swine
model of mTBI induced by head rotational acceleration. At 2-4
days after injury, conventional MRI showed no abnormalities, but
advanced neuroimaging techniques elucidated distinct changes
throughout the white matter in both human and swine.
Histopathological examination of the swine brains demonstrated
that the signal changes found with neuroimaging correlated with
regions of axonal pathology. In addition, surrogate protein
markers of brain pathology were identified after mTBI in the
serum of both patients and swine. A potential mechanism of axon
dysfunction and degeneration due to mTBI was elucidated using
the swine mTBI model and an in vitro model of mild traumatic
axonal injury. Specifically, we found that dynamic mechanical
deformation of axons induces acute sodium channel (NaCh)
dysregulation and a chronic NaCh-opathy. We conclude that
mTBI can induce axonal pathology and therefore should not be
considered inconsequential. Indeed, the observation that brain
pathology can be detected in mTBI patients calls for much more
extensive efforts to prevent, diagnose and treat mTBI.
Supported by NIH grants, NS38104 and NS056202.

Objectives:

L33
MILD TRAUMATIC BRAIN INJURY AND POST-CONCUSSIVE
SYMPTOMS IN MILITARY PERSONNEL

Charles Hoge, Walter Reed Army Insitute of Research

Mild traumatic brain injury (mTBI) has been labeled a “signature”
injury of the current wars in Iraq and Afghanistan, based on
reports that as many 20% of troops have suffered a mild TBI,
often in association with exposure to blast explosions. This has
led to population-level screening for mTBI and other efforts by
DoD and VA to identify and mitigate the health effects attributed
to mTBI. However, because of limited evidence-based studies to
guide public health policy, these efforts have been developed
largely on the basis of consensus and expert opinion. This talk
will examine the interface between evidence and clinical lore for
mTBI, drawing on civilian literature as well as recent data
collected among returning veterans from Iraqg and Afghanistan.
Topics that will be discussed include the case definitions and
prevalence of mTBI and post-concussive symptoms among
returning veterans, the “overlap” between mTBI and PTSD, the
assumptions underlying current screening efforts, and
recommended best practices for the evaluation and treatment of
mTBI and post-concussion symptoms among combat veterans.

Objectives:

L34
THE NIH EFFORT TO DEVELOP A NEW TBI CLASSIFICATION
TO FACILITATE THERAPEUTIC TRANSLATION

Geoff Manley, UCSF



The heterogeneity of traumatic brain injury (TBI) is considered
one of the most significant barriers to finding effective therapeutic
interventions. In October, 2007, the National Institute of
Neurological Disorders and Stroke convened a workshop to outline
the steps needed to develop a reliable, efficient and valid
classification system for TBI that could be used to link specific
patterns of brain and neurovascular injury with appropriate
therapeutic interventions. Currently, the Glasgow Coma Scale
(GCS) is the primary selection criterion for inclusion in most TBI
clinical trials. While the GCS is extremely useful in the clinical
management and prognosis of TBI, it does not provide specific
information about the pathophysiologic mechanisms which are
responsible for neurological deficits and targeted by interventions.
On the premise that brain injuries with similar pathoanatomic
features are likely to share common pathophysiologic
mechanisms, participants proposed that a new, multidimensional
classification system should be developed for TBI clinical trials. It
was agreed that preclinical models were vital in establishing
pathophysiologic mechanisms relevant to specific pathoanatomic
types of TBI and verifying that a given therapeutic approach
improves outcome in these targeted TBI types. In a clinical trial,
patients with the targeted pathoanatomic injury type would be
selected using an initial diagnostic entry criterion, including their
severity of injury. Coexisting brain injury types would be
identified and multivariate prognostic modeling used for
refinement of inclusion/exclusion criteria and patient stratification.
Outcome assessment would utilize endpoints relevant to the
targeted injury type. Advantages and disadvantages of currently
available diagnostic, monitoring, and assessment tools were
discussed. Recommendations will be presented for enhancing the
utility of available or emerging tools in order to facilitate
implementation of a pathoanatomic classification approach for
clinical trials.

Objectives:

L35
COMBINATION THERAPIES FOR TBI
Ramona Hicks, NIH/NINDS

Traumatic brain injury (TBI) is a major medical problem for which
there are no proven interventions. Neuroprotection remains a
high priority for TBI, but all Phase 111 clinical trials to date have
failed. A major reason cited for the failures is that the evolving,
constellation of pathophysiological mechanisms associated with
TBI cannot be addressed with a single “magic bullet”. Despite
this realization, and the dramatic gains that have resulted from
the use of combination therapies for other medical disorders,
almost all preclinical and clinical studies for TBI continue to
evaluate single interventions. In order to facilitate research on
combination therapies for TBI, the NIH convened a workshop in
February, 2008. The goal was to develop a rational strategy for
selecting and testing combination therapies for TBI. Specifically,
workshop participants were asked to: 1) identify the issues and
challenges of testing combination therapies in clinical and pre-
clinical studies; and 2) propose research methodologies and study
designs to overcome these issues; and 3) describe potential
synergistic and antagonistic effects of combining some of the
currently most promising mono-therapies. Break out groups
discussed and recommended strategies for testing combination
therapies using in vitro and in vivo models, as well as clinical
trials. Major recommendations included: 1) developing an in vitro
high throughput screening platform for the evaluation of mono-
and multi-drug therapies; 2) developing clinically relevant
guidelines for standard of care and outcome measures for pre-
clinical studies; 3) selecting combination therapies based on their
potential for additive effects when administered either
concurrently or sequentially; and 4) using therapies that target
multiple mechanisms to provide effective treatment for the broad
spectrum of pathophysiological consequences that often occur
following TBI.

Objectives:

-35-
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2)
3)

4)

Aware of an NIH workshop and subsequent funding
opportunity for research on Combination Therapies for
TBI.

Understand the rationale for promoting research on this
topic.

Understand the challenges associated with research on
this topic.

Informed of the major recommendations put forward at
the workshop for facilitating and optimizing research in
this area.
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TRAUMATIC BRAIN INJURY IN MICE Model Characterization/
Behavioral Measures
SEVERE SPINAL CORD INJURY DRAMATICALLY Growth Factors/
REDUCES THE EFFICACY OF PSEUDORABIES Regeneration/Plasticity
VIRUS LABELING OF SYMAPTHETIC
PREGANGLIONIC NEURONS
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INCREASED CSF LEVELS OF MICROTUBULE
ASSOCIATED PROTEIN-2 (MAP-2) HUMAN
SUBJECTS WITH SEVERE TRAUMATIC BRAIN
INJURY (TBI).

Model Characterization/
Behavioral Measures
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IMPACT SPEED BETWEEN 0.1 AND 0.4 M/S
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